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DEPARTMENT OF THE ARMY

NORFOLK DISTRICT, CORPS OF ENGINEERS
FORT NORFOLK, 803 FRONT STREET
NORFOLK, VIRGINIA 23510-1096

REPLY TO
ATTENTION OF

CENAO-TSG 20 March 2001

MEMORANDUM FOR Commander, North Atlantic Division, ATTN: CENAD-CO-R

SUBJECT: Recommended Record of Decision of the District Commander on Permit Application
93-0902-12 submitted by the City of Newport News on behalf of the Regional Raw Water Study Group to
construct the King William Reservoir Project on Cohoke Creek in King William County, Virginia

1. Name of Applicant: The City of Newport News, acting on behalf of a group of municipalities known as
the Regional Raw Water Study Group (RRWSG), c/o Mr. R. W. Hildebrandt, Assistant City Manager,
2400 Washington Avenue, Newport News, Virginia 23607. The terms RRWSG, the City of Newport
News, Newport News Waterworks, the project proponent, and the applicant are all used in this document.
These terms are generally interchangeable, but in some cases it was difficult to determine if submittals by
the City of Newport News or Newport News Waterworks were made on their own or on behalf of the
RRWSG.

2. Location, Description and Purpose of the Proposed Activity:

a. Location: The proposed King William Reservoir would be located in Cohoke Creek (also
known as Cohoke Mill Creek), atributary to the Pamunkey River, in King William County, Virginia
Cohoke Creek liesin a deeply incised valey between the Mattaponi and Pamunkey Rivers, which join at
West Point, Virginiato form the York River. The reservoir would be generally located between State
Route 30 to the north, County Route 630 to the east, County Route 626 to the south and County Route
633 to the west, in arural area known locally as Pamunkey Neck. The proposed raw water intake and
pumping station would be located at Scotland Landing, in the freshwater tidal portion of the Mattaponi
River, atributary to the York River in King William County, Virginia (see Map 1 - Project Vicinity Map).

b. Description: The proposal involves the withdrawal of water from the Mattaponi River,
pumpover to a reservoir created by impounding the upper half of Cohoke Creek, and the transmission of
the water by underground pipeline to the Newport News Waterworks' existing water supply system. The
project consists of the following activities requiring Department of the Army authorization:

(1) Impoundment: A 78-foot high by 1,700-foot long earthen dam would be constructed on
Cohoke Creek, approximately 3.5 miles upstream of the existing Cohoke Mill Pond dam and 0.2 miles
downstream of the Route 626 crossing of Cohoke Creek to provide a raw water storage reservoir. The
reservoir would impound a surface area of approximately 1,526 acres at a normal water surface elevation
of 96 feet at mean sealevel to provide a storage volume of approximately 12.2 billion gallons. The
reservoir pool area would be clearcut logged up to elevation 90 feet at mean sea level. Approximately
100,000 cubic yards of material would be excavated from vegetated wetlands in order to remove
unsuitable organic soils for the preparation of the dam footprint. The downstream toe of the dam and the

1
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spillway discharge channel would be protected by riprap. The existing Cohoke Creek crossing of County
Route 626 would be relocated to the top of the dam structure. The impoundment would involve the
excavation, filling and displacement by flooding of 437 acres of waters of the United States consisting of
403 acres of palustrine forested, scrub-shrub and emergent wetlands and 34 acres of shallow open water.
The construction of the impoundment would also inundate approximately 21 miles of free-flowing
perennial and intermittent streams.

(2) Pipeline: A 50 million gallon per day (mgd) reservoir pump station would be constructed
on the downstream side of the dam to pump raw water from the King William Reservoir through an
estimated 11.7 miles of 42-inch and 48-inch diameter pipeline to Beaverdam Creek, atributary to the
Newport News Waterworks' existing Diascund Creek Reservoir in New Kent County. The construction
of the pipeline would involve crossings of the Pamunkey River, Cohoke Creek near its confluence with
the Pamunkey River, and 60 other perennial and/or intermittent streams and wetland areas. The 4,500-
foot long submarine pipeline crossing of the Pamunkey River and adjacent wetlands would be
accomplished by directional drilling methods to avoid disturbance of the river bottom and wetlands. A
concrete emergency drain outfall structure and riprap slope protection apron would be constructed on the
west bank of the Pamunkey River. Other pipeline crossings would be excavated and backfilled to pre-
existing grades. The total area that would be impacted by the pipeline construction would be 113 acres
including approximately 10.4 acres of wetlands/streams. Most of the affected stream and wetland areas
are palustrine forested, broad-leaved deciduous wetlands. Construction and maintenance of the pipeline
right-of-way would permanently convert forested wetlands to emergent and scrub-shrub wetlands.

(3) Outfall Structure: The pipeline would end at a pre-cast concrete outfall structure with a 30-
foot long riprap apron on Beaverdam Creek approximately 0.3 miles west of the Interstate 64 bridge over
Beaverdam Creek and 0.8 miles upstream of the normal pool area of Diascund Creek Reservoir. A 150-
foot long discharge channel would be excavated to connect the outfall to the main channel of Beaverdam
Creek. The outfall would be designed for a maximum discharge flow of 50 mgd. Approximately 0.15
acres of vegetated wetlands consisting of a mixture of palustrine forested, scrub-shrub, emergent and sub-
emergent communities would be impacted by the outfall structure and the excavated channel. The
existing Newport News Waterworks raw water transmission system would transport the raw water from
the Diascund Creek Reservoir to terminal reservoirs and treatment plants.

(4) Intake Structure: Because the reservoir drainage areais so small (8.9 square miles), the
project would also involve the construction of a raw water intake and pumping station with a withdrawal
capacity of 75 million gallons per day (mgd) at Scotland Landing on the southern shore of the Mattaponi
River approximately 24.2 river miles upstream of its mouth, and the construction of 1.5 miles of 54-inch,
75 mgd capacity transmission pipeline with an outfall at the upper end of the proposed reservair.
Approximately 6,000 cubic yards of material would be excavated from the river bottom to facilitate the
installation of the intake structure and concrete foundation. The intake pipe will be encased in a concrete
structure and backfilled with gravel and riprap. River withdrawals would be accomplished though twelve,
7-foot diameter wedge-wire intake screens arranged atop the foundation in a single row parallel to the
shoreline approximately 140 feet channelward of mean high water. The screens would be designed with
one-millimeter slot openings and a maximum through slot velocity of 0.25 feet per second to protect fish
eggs and larvae from entrainment and impingement. Two 60-inch diameter intake lines would be
installed using a microtunneling method which would not disturb the shoreline or bank. No wetlands
would be impacted by the footprint of the proposed pumping station.
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Initial withdrawals of up to 75 million gallons of water per day (mgd) would be pumped from the
Mattaponi River to the King William Reservoir for the purpose of filling the reservoir and would continue
whenever the reservoir level drops below the normal pool elevation of 96 feet at mean sea level.

However, river withdrawals would be restricted by a minimum instream flow requirement (MIF) to
prohibit pumping during periods of low freshwater flow in the river. The applicant’s proposed 40/20 MIF
applies the 40 Tennant MIF during the higher flow months of December through May and the 20 Tennant
MIF during the lower flow months of June through November.

(5) Pier and Boathouse: A 72-foot long pier with an enclosed boathouse would be constructed
adjacent to the intake structure on the Mattaponi River to provide mooring and storage of a boat for usein
water quality sampling and intake screen maintenance.

(6) Applicant’s Proposed Compensation Plan: To compensate for the loss of wetlands within
the dam and reservoir pool area, the RRWSG propose to establish replacement wetlands at a2 to 1 ratio
in several sites throughout the Y ork River and Rappahannock River watersheds. The applicant has also
proposed a stream restoration plan in Louisa County. The applicant’s Mitigation Program, Fish and
Wildlife Mitigation Plan also outlines other potential mitigation measures. The applicant’s proposed
mitigation plans are discussed in detail in Section 8 f of this document.

c. Purpose: The applicant's stated purpose is “ To provide a dependable, long-term public water
supply for the Lower Virginia Peninsula, in a manner which is not contrary to the overall public interest.”
The Regional Raw Water Study Group has stated that a new raw water supply which can increase the
regional treated water delivery capacity by 39.8 mgd is required to satisfy projected demands through the
year 2040 (changed by applicant in November 2000 to year 2050). In order to meet the projected need,
Newport News Waterworks has proposed the King William Reservoir as their preferred alternative to
supply 23.2 mgd of the projected treated water safe yield deficit. The RRWSG estimates that
construction and filling of the reservoir would take about ten years. Fresh groundwater development (4.4
mgd), brackish groundwater desalination (5.7 mgd) and conservation measures/use restrictions (7.1 to
11.1 mgd) are the other three components of the applicant’s proposed water supply plan.

The RRWSG is led and principally funded by the City of Newport News and its current members consist
of the City of Newport News, the City of Williamsburg and Y ork County. The Lower Virginia Peninsula
jurisdictions to be served by the Regional Raw Water Study Group include the Cities of Newport News,
Hampton and Poquoson, which compose the current Newport News Waterworks service area, the City of
Williamsburg, and Y ork and James City Counties. Although once a member of the RRWSG, James City
County is currently a participant under the conditions of a Memorandum of Agreement with the City of
Newport News. Within the RRWSG service area are four military installations. Fort Eustis, located in
Newport News and the Y orktown Naval Weapons Station, located in Y ork County, rely on Newport
News Waterworks for all of their water supplies. Langley Air Force Base and Fort Monroe, both located
in Hampton, obtain their water supplies from Fort Monroe' s Big Bethel Reservair, but rely on Newport
News Waterworks for emergency supplies. The applicant’s projected 39.8 mgd deficit is broken down as
follows: Newport News Waterworks service area = 32.8 mgd, Williamsburg = 1.5 mgd, Y ork County =
1.1 mgd and James City County = 4.4 mgd (see Map 2 - Regional Map).

The City of Newport News Waterworks would receive 82% of the safe yield. Seven mgd or 18% of the

safe yield would be supplied to the other members. While not members of the Regional Raw Water
Study Group or a part of the RRWSG service area, King William County and New Kent County are host
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communities for the reservoir and pipeline, respectively. If the King William Reservoir were built, the
host agreements with these localities provide a 3 mgd allowance of raw water for King William County
and a 1 mgd allowance of raw water for New Kent County in the reservoir storage volume, should these
localities ever choose to purchase the water from the City of Newport News and to construct the pipes,
pump stations, treatment plants and distribution systems necessary to obtain the water. The water
supplies and needs of the host localities have not been included in the RRWSG' s calculations of the 39.8
mgd deficit for the region (see Map 3 - RRWSG Service Area and Host Communities).

On 27 October 2000, the City of Newport News reported a re-calculated 19 to 21 mgd safe yield benefit
from the King William Reservoir based on the conditions contained in the Virginia Water Protection
Permit. On 30 November 2000, the City of Newport News submitted an updated water needs assessment
which reported that the Peninsula’s 2050 deficit could be as low as 15 mgd or as high as 36 mgd,
depending on the rate of regional population growth and economic development. The report indicated a
50 percent chance that the regional need for additional water supply in 2050 would be between 22 and 27
mgd.

Based on my review of the applicant’s stated project purpose, | am defining the overall project purpose as
follows. to satisfy the water supply needs of the localities in the Regional Raw Water Study Group
service area through the year 2050.

3. Applicable Statutory Authorities and Administrative Determinations Conferring Corps of Engineers
Requlatory Jurisdiction: Section 10 of the Rivers and Harbors Act of 3 March 1899 (30 Stat. 1151, 33
U.S.C. 403) and Section 404 of the Federal Water Pollution Control Act, as amended (Clean Water Act,)
(Public Law 92-500, 86 Stat 816 and 33 U.S. C. 1344) are applicable.

4. Other Federal, State and Local Authorizations Obtained or Required and Pending:

a. Other Federal Authorizations: No other federal authorizations are required.

b. State Authorizations:

(1) Section 401 of the Clean Water Act (33 U. S. C. 1341): The issuance or waiver of a state
certification assuring that the proposed discharge will not violate specified water quality standardsis
required prior to the issuance of the Corps of Engineers permit under Section 404 of the Act. In Virginia,
the State Water Control Board (SWCB) and the Virginia Department of Environmental Quality-Water
Division (DEQ) implement Section 401 under the 1989 Water Protection Permit law (Va. Code 62.1-
44.15:5).

The Virginia DEQ issued its Virginia Water Protection Permit (VWPP)/401 Certificate Number 93-0902
on 22 December 1997 with an expiration date of 22 December 2007. The permit imposed a more
restrictive minimum instream flow for the Mattaponi River than the one the RRWSG proposed, set a
higher minimum downstream release from the dam into Cohoke Creek and placed maximum limits on
interbasin transfers from the King William Reservoir to the other Newport News reservoirs, all of which
the City of Newport News claimed restricted the safe yield of the project to the point that it would not
provide enough water to justify its construction. The City of Newport News immediately filed suit in
Newport News Circuit Court against DEQ and the State Water Control Board to have these restrictions
removed. A ruling by the Newport News Circuit Court upheld the DEQ permit conditions and the City of
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Newport News did not appeal the decision, but stated that they would pursue changes to the permit when
it iseigible for re-issuance in 10 years.

The Mattaponi Tribe also filed suit against the DEQ and the SWCB alleging that the Board issued its
permit without considering the detrimental impact the project would have on the survival of the Tribe. In
addition, King and Queen County and several environmental groups filed suit against the Board for
issuing its permit. However, the court ruled that these groups lacked the legal standing to sue the Board
on its decision.

(2) VirginiaWetlands Act (Va. Code 28.2-1300): Either the Virginia Marine Resources
Commission (VMRC) or the local Wetlands Board must grant a permit for construction in any state-
owned submerged land in the Commonwealth of Virginia or any tidal wetland areain “Tidewater
Virginid' (generaly east of Interstate 95). This includes the intake and associated structures, pipeline
crossings and discharge structures. VMRC is reviewing the permit application. As the local governments
are co-applicants, local wetlands board approval may not be required. The dam for the proposed reservoir
is authorized by statute pursuant to Section 28.2-1203 of the Code of Virginia and would not require a
permit from the VMRC.

(3) Virginia Dam Safety Act (Va. Code 10.1-604): The Virginia Soil and Water Conservation
Board (under the Virginia Department of Conservation and Recreation) must issue construction permits to
provide for design, construction, operation, and maintenance of impounding structures to protect public
safety.

(4) Coastal Zone Management Act of 1972: The project must be constructed and operated in a
manner which is consistent with the Virginia Coastal Resource Management Program. The City of
Newport News has written to the Virginia Coastal Program Manager stating that the project is consistent
with the Act. However, the state has requested more information in order to determine if they concur
with the applicant’s draft federal consistency certification.

(5) Federal Safe Drinking Water Act: The Virginia Department of Health must approve the
capacity of waterworks operation systems (Va. Code 32.1-172).

c. Local Authorizations:

(1) Virginia Erosion and Sediment Control Law (Va. Code 10.1-560): The law specifies
minimum standards for control of soil erosion, sediment deposition, and non-agricultural runoff.
Localities must adopt a plan that is consistent with the state program. The applicant is required to submit
a sediment and erosion control plan for approval by the counties in which work is conducted.

(2) Chesapeake Bay Preservation Act (Va. Code 10.1-2100): Localitiesin eastern Virginia are
required to implement land use controls to improve the condition of Chesapeake Bay waters and to
designate Chesapeake Bay Preservation Areas in which al project activities would be regquired to comply
with the appropriate land use controls. The Act is administered by the Chesapeake Bay Local Assistance
Department. The 1997 King William County Comprehensive Plan shows the proposed reservoir and
designates a 100-foot wide area around the reservoir pool areaas a Resource Protection Area. The
remainder of the County is designated as a Resource Management Area. Specific authorizations for the
reservoir have not yet been sought.
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(3) Local Zoning: The reservoir site is currently zoned as Agricultural/Conservation.
Approvals from King William and New Kent Counties under state and local consent statutes and local
zoning ordinances would be required for some components of the project. The counties have provided

local consent for the project.

5. Public Notices, Public Hearing and Publication of Environmental Impact Statement (EIS):

a. Notice of Intent to Prepare Draft EIS: Because of the range of alternatives and the potential
for significant environmental impacts, the District determined that an Environmental Impact Statement
would be required. A notice of intent to prepare a Draft EIS on the City's proposed raw water supply was
published in the Federal Register on 30 July 1990.

b. Scope of Study for Draft EIS: A public scoping meeting was not conducted because the
project alternatives were so geographically widespread. Rather, a Public Notice was issued on 1 August
1990 requesting public comments by 20 August 1990 on the Scope of Study for the development of an
EIS on the regional water supply to meet the future short and long-term needs of the Regional Raw Water
Study Group. The notice listed areservoir on Cohoke Creek with a pumpover from the Mattaponi River
as one of numerous alternatives that would be considered and indicated that an Environmental Impact
Statement would be required to evaluate the environmental impacts, project aternatives and other public
interest review factors

c. Draft EIS and Public Notice: In accordance with the requirements of the National
Environmental Policy Act (NEPA) of 1969, as amended, a Draft Environmental Impact Statement for the
proposed water supply project was released for public review and comment on 4 February 1994 with a
45-day comment period to end on 21 March 1994.

d. Public Hearing: In the District’s Public Notice announcing the availability of the Draft EIS, it
was also announced that a public hearing for this proposal had been scheduled for 7:30 PM on 8 March
1994 in the auditorium of the Acquinton Elementary School which is located near the intersection of
Routes 30 and 629 in King William County, Virginia. The hearing record remained open for ten days
after the public hearing for the submittal of written comments. The District determined that a 30-day
extension of the Draft EIS comment period until 20 April 1994 was warranted to allow for thorough
public review of the document.

e. Public Notice: Based on comments received at the District’s Public Hearing and in response
to the Draft EIS, the District announced in a Public Notice dated 8 June 1994 the intent to prepare a
Supplement to the Draft EIS to remedy the inadequacies of the document, address concerns raised during
the public review and include the results of additional field studies.

f. Supplement to the Draft EIS and Public Notice: The Norfolk District announced the
availability of the Supplement to the Draft Environmental Impact Statement (Supplement) for the project
on 29 December 1995 with a 45-day comment period to end on 12 February 1996. However, official
Notice of Availability of the document was not announced in the 29 December 1995 Federal Reqister due
to the partial federal furlough from 18 December 1995 to 12 January 1996. The Notice of Availability
appeared in the 26 January 1996 Federal Register with the original closing of the comment period on 12
February 1996. Although the Supplement was mailed on time, the District determined that a 30-day
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extension of the comment period until 13 March 1996 was warranted to allow for thorough agency and
public review of the document.

g. Final EIS and Joint Federal/State Public Notice: The Norfolk District announced availability
of the Final Environmental Impact Statement (Final EIS or FEIS) for the project on 24 January 1997 with
a 30-day comment period to end on 24 February 1997. The Public Notice also announced the receipt of
the RRWSG's permit application. In a Public Notice dated 3 February 1997, the comment period was
extended by 30 days to end on 26 March 1997. In a subsequent Public Notice dated 11 March 1997, the
comment period was further extended by 60 days to end on 26 May 1997. Finally, in a Public Notice
dated 9 May 1997, the comment period was extended an additional 60 days to end on 25 July 1997. The
comment period for the Final EIS totaled 180 consecutive days.

Copies of al EIS documents were made available for viewing during normal business hours at the Army
Corps of Engineers Norfolk District Office; the Offices of the City Managers in the Cities of Hampton,
Newport News, Poquoson, and Williamsburg; the Offices of the County Administrators in the Counties of
James City, King and Queen, King William, New Kent, and Y ork; as well as at the following libraries:
Hampton Public Library, Heritage Library, King and Queen Branch Library, Newport News Public
Library, Pamunkey Regional Library, Poquoson Public Library, Williamsburg Regional Library, and
York County Public Library. Single copies of the EIS documents were made available upon request and
at no charge for aslong as they lasted. Individuals who subsequently requested copies were referred to the
local libraries.

6. Project History: In June of 1989, the City of Newport News invited the District to attend a briefing on
the City's future water supply plans to be held on 13 July 1989. (According to a chronology of events
prepared by the RRWSG, organizational meetings were held as early as 18 March 1987. However, the
District was not involved until June of 1989.) The City of Newport News then presented their plan at the
District’s regularly scheduled federal/state interagency meeting later that same day. The initia
interagency coordination meetings were held on 17 April and 8 May 1990. A notice of intent to prepare a
Draft EIS on the City's proposed raw water supply was published in the Federal Register on 30 July 1990
and a Public Notice was issued on 1 August 1990 requesting public comments on the Scope of Study.
The District’ s scoping outline and copies of letters received in response to the Public Notice were sent to
the City of Newport News on 17 December 1990 as a guide for the preparation of their environmental
report.

On 13 November 1990, the City of Newport News executed a specific agreement with the King William
County Board of Supervisors for the King William Reservoir and Mattaponi River pumpover entitled
“King William Reservoir Project Development Agreement.” According to a chronology of events
prepared by the City of Newport News, an earlier “Memorandum of Understanding” between Newport
News and King William County for cooperative investigation of the King William Reservoir was in place
on 23 May 1989. To the District staff’s knowledge, no similar agreements were ever executed for the
development of any other alternative. The District staff learned of the existence of this host agreement in
late 1993 or early 1994, but was unaware that it had been executed before the EIS process began. The
District only learned of the date of the agreement in January 1998, when a copy was provided by an
opponent of the proposal who had obtained it from Newport News through the Freedom of Information
Act. Up until seeing the agreement, the District and the federal agencies believed that the RRWSG had
taken no steps to identify a preferred aternative before initiation of the EIS process.
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James City County withdrew from the Regional Raw Water Study Group in March 1993 after the City of
Newport News formally endorsed selection of the King William Reservoir as the Group’s preferred
aternative. James City County did not agree with this selection, as they believed the Ware Creek
Reservoir alternative should be the Group's preferred alternative. It should be noted that the RRWSG's
projected raw water deficit did not decrease upon James City County’s withdrawal from the group. (The
Ware Creek Reservoir project, originally proposed in 1984 by James City County, involved the creation
of a 1,238-acre impoundment on atidal freshwater tributary to the Y ork River to provide 7 mgd of treated
water. EPA vetoed the project in 1989 under Section 404(c) based on unacceptable adverse effects on the
aquatic environment including the destruction of 425 acres of high quality wetlands. EPA viewed the
project as environmentally costly and contributing to an unacceptable trend of wetland loss and reduction
in freshwater flow to the Chesapeake Bay watershed. A reservoir at Ware Creek, with a pumpover from
the Pamunkey River, was one of the alternatives considered by the RRWSG.)

On 6 July 1993, an environmental report and a permit application (which was found to be incomplete)
were received from the City of Newport News. The Draft EIS published in February 1994 addressed 31
aternatives and carried forward 3 of these for detailed review: 1) areservoir on Ware Creek between
James City and New Kent Counties with pump-over from the Pamunkey River, 2) areservoir on Black
Creek in New Kent County with pump-over from the Pamunkey River, and 3) areservoir on Cohoke
Creek in King William County with pump-over from the Mattaponi River, which is the applicant's
preferred aternative. As described in the DEIS, the originally proposed King William Reservoir (KWR-
1) would have impounded a surface area of approximately 2,234 acres providing a storage volume of
approximately 21.7 billion gallons with a safe yield of 25.5 mgd. The reservoir project was one
component of what was at that time described as a 30.2 mgd regional raw water supply plan which
included use restrictions and groundwater development. (In the Final EIS, the RRWSG recalculated the
projected deficit, increasing it from 30.2 mgd to 39.8 mgd).

When the original dam location was first presented to the District and the federal advisory agencies, the
RRWSG reported that 293 acres of wetlands would be impacted (based on National Wetland Inventory
mapping). By the time the Draft EIS was published, the applicant's environmental consultants had
performed a more thorough review (based on aerial photo interpretation) and reported that 479 acres
would be impacted. However in May 1994, a detailed wetland delineation of the King William site
conducted jointly by environmental consultants working for Newport News Waterworks and James City
County revealed that the reservoir would impact approximately 653 acres of non-tidal wetlands (based on
field verification). The City of Newport News was advised by District staff on several occasions that
such alarge and unprecedented impact to high quality wetlands raised serious concerns.

Intheir 17 May 1994 and 1 June 1994 |etters commenting on the Draft EIS, both the U. S. Fish and
Wildlife Service and EPA commented that the DEIS was inadequate because it did not contain sufficient
information to fully assess the environmental impacts and requested that the District prepare a
Supplement to the DEIS. The Service also stated that the project may result in substantial and
unacceptable impacts to Aquatic Resources of National Importance (ARNI). The District announced in a
Public Notice dated 8 June 1994 that a Supplement to the Draft EIS was warranted to remedy the
inadequacies of the document, address concerns raised during the public review and include the results of
additional field studies, including the revised information on wetland impacts.

Of the three reservoir alternatives described in the Draft EIS, the Black Creek Reservoir in New Kent
County was reported to impact the least wetland acreage (285 acres) and it appeared to the District and
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the federal agencies that it could be determined to be the least environmentally damaging of the reservoir
alternatives. New Kent County indicated in their letter commenting on the Draft EIS that they were “not
adverse to the construction of aregional reservoir at Black Creek” and would support the project “if a
sufficient amount of that new supply were reserved for the use of New Kent County.” The City of
Newport News stated that a reservoir at Black Creek would not have enough storage area to satisfy both
their projected deficit and New Kent County's desired host allowance. They further claimed that another
reservoir and its associated wetland impacts would be required to make up that difference if the Black
Creek Reservoir was determined by the District to be the environmentally preferred alternative. Based on
this, Newport News requested that the District eliminate the Black Creek aternative from further
consideration. The District did not concur because other non-reservoir alternatives could potentially meet
the small shortfal in safe yield. In the District’s letter dated 1 August 1994 outlining the informational
needs for the Supplement to the Draft EIS, the City was subsequently given written notification that the
King William Reservoir alternative could be determined to be environmentally unacceptable when other
less environmentally damaging reservoir alternatives were available (including a smaller King William
Reservoir).

Although New Kent County had been awilling participant up to that time, in September 1994, R. J.
Emerson, Jr., the Acting County Administrator, announced that the County would no longer cooperate
with the City of Newport News toward further analysis of areservoir in Black Creek. On 27 October
1994, the City of Newport News sent a letter to the District outlining their detailed legal position for not
providing any further analysis of the Black Creek Reservoir alternative and announced their intention to
eliminate it from further evaluation in the information package they would supply for the Supplement to
the Draft EIS. In aletter dated 21 November 1994, the District informed the City that unavailability of an
alternative is not sufficient reason to eliminate it from further review under NEPA. Therefore, the District
proceeded with the best available information on the Black Creek Reservoir alternative and it was carried
forward as a“No Action” alternative (in accordance with 33 CFR 325 Appendix B, 9b(5)(a)) and
compared in similar detail to the RRWSG's preferred alternative throughout the December 1995
Supplement to the Draft EIS.

Despite New Kent County’s resolve not to cooperate with the City of Newport News, County
representatives had written to EPA Region 111 on 17 June 1994 requesting a meeting to discuss the
feasibility of developing areservoir at Black Creek for their own uses. However, the meeting was never
held. It isunclear whether the County opposes the development of areservoir at the site; therefore, the
Black Creek Reservoir alternative might once again become available to the City of Newport News. On
29 March 1996, the District wrote to New Kent County to learn if Black Creek was still unavailable to the
City. The New Kent County Board of Supervisorsindicated in aletter dated 23 April 1996 that the
County remained committed to not cooperating with Newport News. They did not, however, withdraw
their host agreement with the City to allow the construction of the pipeline from the proposed King
William Reservoir across their jurisdiction.

The City of Newport News' host agreement with King William County stipulated that the reservoir would
provide 47% dead storage for recreational purposes. This means that almost half of the water in the
reservoir would not be available as water supply and Newport News would need to rely heavily on
augmentation by river pump-over in order to meet the projected safe yield. Recreational potential already
exists on most reservoirs without added dead storage, and the applicant's stated purpose of the reservoir is
to provide a source of water, not year-round recreation. Therefore, in a1 August 1994 |etter, the District
recommended that the King William Reservoir proposal be evaluated without the proposed 47% dead
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storage in order to reduce the project’s reliance on the Mattaponi River. Both the Black Creek and the
Ware Creek Reservoir proposals included 25% dead storage as a default value. The District also
recommended that a discussion of a smaller King William reservoir that would reduce the 653-acre
wetland loss be included in the Supplement to the Draft EIS.

The City of Newport News did not wish to reduce the size of the reservoir and asserted that a large
reservoir would be environmentally superior since it would have the potential to meet some of the
additional regional needs without constructing additional reservoirs. Therefore, in aletter dated 30
November 1994, the RRWSG proposed for agency consideration an enhanced King William Reservoir
project with the same physical dimensions as KWR-I1, but with an additional 45 to 120 mgd pumpover
from the Pamunkey River to augment the 75 mgd Mattaponi River withdrawal. The enhanced project
would supply between 6 to 15 mgd of additional treated safe yield benefit for other jurisdictions. The
City of Newport News was advised that if they chose to pursue such a plan, the potential users must be
identified, the additional need must be demonstrated and the alternatives to meeting the need within those
jurisdictions must be investigated.

The City of Newport News had begun discussions with James City County, New Kent County and
Hanover County, and had plans to contact Gloucester County concerning their participation in an
enhanced King William project. Also, the District staff learned that James City County and New Kent
County might be interested in obtaining water from Hanover County's proposed 25 mgd side-hill
reservoir project (this permit application is currently inactive.) The District staff recognized the potential
to satisfy the needs of these localities as well as the potential for conflicting competition for the
Pamunkey River as awater source. Therefore, the District staff arranged an interagency meeting for 19
December 1994 to learn each jurisdiction's short and long term water needs, their planning period and
what alternatives they had already explored to meet those needs. However, in a letter dated 29 November
1994, Newport News stated strong objection to this action until they had “established clear parameters’
on how these others might become partners with the RRWSG and expressed their fear that the District’s
involvement might disrupt the development of local institutional arrangements. Although the District did
not concede to Newport News' proposed “ground rules’ for the meeting, Newport News did attend and
there were open discussions of the needs of these jurisdictions. None of the localities made any
commitments for participation on regional cooperation for an enhanced project.

After considering this option for over a year, the RRWSG decided not to pursue the second pumpover at
that time and on 14 June 1995, the City of Newport News submitted their information for the Supplement
to the DEIS aong with arevised permit application relocating the dam 2,900 feet upstream of the
originally proposed dam location. In order to maintain the proposed reservoir storage volume, the pool
elevation was raised from 90 to 96 feet to impound a surface area of approximately 2,222 acres with a
storage volume of 21.2 billion gallons. Ninety-four acres of wetland impacts were avoided by moving the
dam upstream; however, raising the pool elevation by 6 feet would inundate an estimated additional 15
acres of wetlands for a net reduction of 79 acres. The total wetland impacts were reduced to 574 acres at
the revised dam location (KWR-11) and direct impacts to a bald eagle nest were avoided.

Although the City of Newport News stated that they had no plans to pursue the second pumpover, and the
impacts of such a proposal were not evaluated in the EIS, they clearly did not abandon the potentia for
such an option. In the 8 August 1995 Addendum Number 2 to the King William Reservoir Project
Development Agreement between the City of Newport News and King William County, a Pamunkey
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River pump station is included to provide a second pumpover to the proposed King William Reservoir as
away to enhance the safe yield of the reservoir and to supply water to jurisdictions other than those
composing the group as of March 1995. Furthermore, in a 27 February 1996 Memorandum of
Understanding, the City of Newport News has promised to provide an additional 4 mgd of water to James
City County from an enhanced King William Reservair.

In aletter dated 13 May 1996, the District recommended that the RRWSG recal culate water supply
deficits for the region using the Virginia Employment Commission’s revised population projections and
by addressing the Virginia Department of Environmental Quality's comments on ways to reduce the
estimated demand by up to 10.3 mgd. Also, the RRWSG did not calculate potential gains in water
conservation from the Federal Energy Policy Act's efficiency requirements for low-flow plumbing
fixtures manufactured after January, 1994. Instead, these potential water savings were dismissed as being
“uncertain.” Therefore, the District recommended that the RRWSG incorporate more aggressive and
proactive water savings measures into their conservation plan. Inlight of the potential for reduced
demand projections and more aggressive conservation, and the still significant wetland loss, the District
informed the RRWSG that the feasibility of a downsized reservoir with a much more substantial
reduction in the wetland loss should be addressed in the Final EIS. In their letter of 13 November 1996,
EPA rated both the Draft EIS and Supplement to the Draft EIS as EU-2, which means that they found the
magnitude of impacts associated with the project to be Environmentally Unsatisfactory and the
documents did not contain sufficient information for EPA to fully assess the environmental impacts that
should be avoided in order to protect the environment.

The City of Newport News maintained that a dam at the second location (KWR-I1) would be technically
superior from along-term regiona public water supply perspective. However, in view of the concerns of
the District and other federal and state agencies over the loss of wetlands and wildlife habitat, the
RRWSG dlected to submit a second revised permit application on 30 December 1996 for adam at a
location 9,700 feet (1.7 miles) upstream of the originally proposed dam location, thus reducing the
impacts to 437 acres of wetland/open water habitat (KWR-1V). Information submitted by the RRWSG
for the Final EIS also included an additional dam location (KWR-I111) that was never proposed to the
District and the advisory agencies for consideration. The KWR-I11 location would be 7,500 feet upstream
of KWR-1 and would impact an estimated 511 acres of wetlands. In order to enhance the safe yield
benefit of the KWR-IV reservoir, and minimize drawdown, the applicant retained their originally
proposed 40/20 Tennant Minimum Instream Flow which allows for more frequent river withdrawals.

The City of Newport News claims that the 9 billion gallon reduction in storage capacity of the KWR-I1V
alignment makes the project only marginally adequate to meet the reasonably foreseeable water needs of
the Lower Peninsula. Therefore, the City has made plans for future enlargement of the reservoir footprint
back to either the KWR-I or KWR-I1I location. The City of Newport News asserts that if the dam was
sited at the KWR-1 or KWR-II location, the reservoir could supply between 2.2 and 3.9 mgd of additional
treated water. In the 11 March 1997 Addendum Number 3 to the King William Reservoir Project
Development Agreement between the City of Newport News and King William County, it is stated that
the lands between the KWR-11 and KWR-1V dam sites would be reserved for possible future downstream
reservoir enlargement. The 186 acres of wetlands and 620 acres of uplands between the Cohoke
Millpond and the KWR-1V dam site have been offered as part of the applicant's mitigation package as a
wildlife preservation area; however, the mitigation plan states that the land may not be preserved in
perpetuity. Therefore, this entire area may eventually be impacted as well by future reservoir expansion,
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if permitted by all regulatory agencies. The Final EIS was published on 24 January 1997 based on the
applicant’s revised application and information contained in their environmental report.

In their letter of 25 July 1997, commenting on the Final EIS, EPA did not change its “ Environmentally
Unsatisfactory” rating as they believed the loss of 437 acres of diverse and valuable wetlands/open water
habitat within the Cohoke Creek basin would be significant. EPA re-stated that the wetlands at the
project site qualify as an Aquatic Resource of National Importance (ARNI) due to their “diverse type,
guantity and functional capacity.” Because major outstanding environmental and cultural issues remained
and the Final EIS still contained some vague data and unsupported conclusions, EPA recommended the
preparation of a Supplement to the Final EIS. Also, in their 25 July 1997 letter commenting on the Final
ElS, the U.S. Fish and Wildlife Service recommended denia of the King William Reservoir due to the
project's impacts on wetlands, perennial and intermittent streams, upland wildlife habitat, alteration of
downstream wetlands, elevation of salinity levelsin the York River basin and impacts to the federally
listed threatened sensitive joint-vetch (Aeschynomene virginica). The Service reaffirmed their 13 June
1994 position that these impacts would be extremely detrimental to the fish and wildlife resources of
Southeast Virginia and will result in substantial and unacceptable impacts to an ARNI.

Three substantive critiques of the applicant’ s needs assessment were received from the public in response
to the Final EIS. In March 1998, the District requested that the Corps' Institute for Water Resources
(IWR) provide an independent technical review of the applicant’s water needs forecast and the three
critiques. IWR contracted with Planning and Management Consultants, Ltd. (PMCL) to perform an
independent, third-party review of the documents. In a May 1998 report, PMCL concluded that the
RRWSG's projected water supply deficit of 39.8 mgd might actually be in the range of 16 to 19 mgd.
The City of Newport News did not accept PMCL's findings and on 31 July 1998, provided a point-by-
point rebuttal in which they questioned the objectivity of PMCL's review. In October 1998, the District
requested IWR's review of the PMCL report and the City of Newport News' rebuttal to determine which
was correct. IWR assembled a panel of four nationally and internationally recognized water resource
experts to perform the review and presented the draft report of their findings to me during a4 May 1999
briefing. The consensus of the panel was that Newport News Waterworks had significantly overestimated
future demand and that the stated need was not supported by their data. Using the City of Newport News'
numbers, the panel calculated a deficit of about 17 mgd by 2040 and concluded that the City of Newport
News was not at risk if it did not immediately increase its water supply (see Section 7, Extent of Public
and Private Need, for a full discussion).

Based on the lack of a demonstrated need to destroy 403 acres of vegetated wetlands, 34 acres of shallow
open water and 21 miles of perennial and intermittent streams as well as the combined adverse
environmental impacts of the project, | reached a preliminary position that the issuance of a permit for the
project would be contrary to the public interest. My staff and | briefed the North Atlantic Division
Commander and the HQUSACE staff of my preliminary position to deny the permit on 27 May 1999.
The then Assistant Secretary of the Army for Civil Works (Dr. Joseph Westphal) was briefed on 28 May
1999. Dr. Westphal requested that | not inform Newport News of this preliminary position until he had
informed the Governor of Virginia, U. S. Senators and interested Congressmen of the District’s
preliminary position.

On 3 June 1999, the late Congressman Herbert Bateman informed the City of Newport News of the
District’s preliminary position. 1 met with the City of Newport News and Congressman Bateman on 4
June 1999 to explain the rationale for my preliminary position and to deliver my letter of 4 June 1999 to
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the applicant. My letter of 4 June 1999 outlined the reasons for my preliminary position. In aletter dated
9 June 1999, the City of Newport News requested an additional 30 days to provide a rebuttal. On 14 June
1999, | granted a 30-day extension to the two-week response period. On 16 July 1999, the City of
Newport News submitted their 132 page report entitled “Lower Peninsula Water Needs: A Summary
Response and Rebuttal to Institute for Water Resources 'Special Study', May 1999” dated July 1999. In
this report, the City of Newport News questioned the objectivity of one of the panel members, Dr. John
Boland, and alleged that all panel members did not concur with the findings of the IWR report.

In aletter dated 8 June 1999, Virginia Governor James S. Gilmore, |11 informed me that he did not agree
with my preliminary position of denial and urged me to determine that the King William Reservoir is the
least environmentally damaging practicable aternative in the District’s formal Record of Decision. As
my preliminary position is contrary to the written position of the Governor of the state in which the work
would be performed, the application must be referred to the North Atlantic Division Commander for
resolution in accordance with the provisions contained in 33 CFR Part 325.8 (b)(2).

During a meeting on 19 July 1999, the City of Newport News and their water resources experts briefed
me on their rebuttal to the IWR needs study. On 24 August 1999, the City of Newport News submitted a
report entitled “ Comparison of King William Reservoir Project with Recently Permitted Reservoirsin the
Southeastern United States’ dated, August 1999. On 24 September 1999, the City of Newport News
submitted a report entitled “Alternatives Summary Report” dated October 1999. Subsequently, |
requested that the IWR panel review all of the applicant’s previous and recent submittals on water need
(as well as those from the public) before meeting with the applicant and finalizing their report.

On 17 December 1999, a meeting between the IWR panel, various Corps of Engineers representatives and
the City of Newport News was held at the IWR office in Alexandria, Virginia. Also in attendance were
representatives from the Virginia Department of Health, Department of Environmental Quality,
Department of Natural Resources, and Department of Commerce and Trade as well as aides from the
offices of Congressman Bateman, Congressman Scott and Senator Robb. The purpose of the meeting was
to provide an opportunity for the City to discuss the findings of the IWR report with the panel. At this
meseting, the panel agreed to provide alist of measures to improve the major deficiencies in the RRWSG's
anaysis if they chose to provide further information in support of their deficit projections. In aletter
dated 21 December 1999, Newport News Mayor Joe Frank outlined his understanding of what occurred at
the meeting and requested that the District provide the list. On 22 December 1999, | provided an interim
response to the Mayor's letter indicating that a detailed response would follow after the first of the year.

| reviewed all of the information submitted by the applicant in support of the proposed reservoir and
found nothing that would lead me to change my preliminary position of denial. Therefore, in aletter
dated 3 February 2000, | provided a detailed response to the Mayor's letter which confirmed my intention
to recommend denia of the permit to the North Atlantic Division Commander. | reminded the City that
this position was not based solely on the issue of need and that my preliminary recommendation of denial
was based on the combined adverse environmental, cultural and socioeconomic impacts even if the City’s
entire projected need could be demonstrated through a new assessment. In thisletter, | also provided the
IWR list of major deficiencies, and outlined the options available to Newport News to bring the process to
closure. In addition, | informed the Mayor that a collaborative effort between the City of Newport News,
the District and the state to solve the RRWSG' s water needs would not be possible until the conclusion of
the permitting process.
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In aletter dated 22 February 2000, Mayor Frank expressed his grave concern for the physical, cultural
and economic health and well-being of the over 600,000 water customers that depend on the City to
provide them an adequate and affordable water supply. He also stated his belief that the cultural and
environmental impacts of the King William Reservoir project have been overstated and those that will
occur can be effectively mitigated. Mayor Frank stated that the City did not intend to abandon the King
William Reservair project by withdrawing their permit application. However, he requested until 31
March 2000 to inform the District whether the City would submit additional information on the need
projections and on the perceived impacts to Native Americans. The District granted the requested
extension.

On 30 March 2000, Newport News City Manager, Mr. Ed Maroney, requested an additional 7-month
extension (until 1 November 2000) for the City to prepare and submit their new water needs assessment
in support of the King William Reservoir project. In aletter dated 6 April 2000, | granted the requested
extension and again cautioned the City that before they went to the additional expense of providing more
information on water need, they should be reminded that | still intended to recommend denial of the
project on the basis of combined adverse environmental, cultural and socioeconomic impacts. Because of
this extension, the Norfolk District’s recommendation to the North Atlantic Division on the application
was postponed until the new information could be reviewed and considered in the recommended Record
of Decision.

Newport News staff originally indicated that they did not need the final version of the IWR report for the
preparation of their new water need information that would be submitted on 1 November 2000. However,
in mid-August 2000, Newport News staff indicated that the final IWR report was indeed critical to the
preparation of the new needs assessment. Accordingly, the IWR staff was requested to complete the final
report as quickly as possible. The final IWR report was submitted to the Norfolk District on 12 October
2000. The pand’s final conclusions on water need remained basically unchanged from those in the draft
report and their analysis demonstrated that there is no imminent need to expand the City’s water supply.
The panel found that the RRWSG' s data and assumptions implied a very small risk of shortage by 2020
and subsequent information suggests that the risk is likely even lower.

In aletter dated 21 April 2000, the Commander of the North Atlantic Division provided instructions to
the Norfolk District outlining the procedures to be followed for completing the review and forwarding my
recommendation on the permit application to the Division. On 3 May 2000, these procedures were
announced in a Public Notice, which both appeared on the Norfolk District Regulatory Branch’'s Public
Notice Web Page and was mailed to all parties on the District’s mailing list for the project. The
procedures are as follows:

The District’s recommended Record of Decision will be published for a 45-day public comment period.
In light of the numerous opportunities for public comment that the District has previously provided,
Division did not require additional public hearings or meetings. All written comments received during
this period will be analyzed and forwarded along with the final recommended Record of Decision to the
North Atlantic Division. The North Atlantic Division Commander will provide a copy of the District’s
final recommended Record of Decision to those parties who submitted comments during the 45-day
comment period. These parties will be afforded an additional 30 days in which to submit written
comments to the Division. According to the 21 April 2000 letter, the Division Commander will consider
only timely, written comments relevant to the final recommended Record of Decision (late comments,
oral comments and comments related to new or additional information not previously submitted to the
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Norfolk District will not be considered.) At the end of the 30 days, the Division Commander will conduct
areview of the record and the Division Commander will issue a decision. The North Atlantic Division
will not seek or entertain any additions to the record unless, in the course of the review, the administrative
record is found to be deficient in some respect. If any deficiency is identified, the Division will open and
supplement the record only to clarify the point in question. Publication of the District’s recommended
Record of Decision for public review and comment should address the recommendation from EPA and
others for the publication of a Supplement to the Final EIS.

At the City’ s request, the North Atlantic Division arranged a facilitated meeting between the City of
Newport News and the Norfolk District on 17 July 2000. The District staff believed that the purpose of
the meeting was to discuss the findings of the City’s new needs assessment. However, the City had
apparently informed Division staff that they did not understand the rationale behind my preliminary
position of denia and wished to discuss my letter of 4 June 1999 in detail. My staff and | had
participated in numerous meetings with the City since my preliminary position letter and had aready
discussed all issues the City raised. At the facilitated meeting, District staff informed the City of Newport
News that my recommended Record of Decision was nearing completion and would contain a detailed
discussion on each issue. Furthermore, not all of the new information submitted to the District had been
fully reviewed and incorporated into the document. District staff reminded the City that two separate
opportunities for comment on my recommended Record of Decision would be provided before the
Division’s decision would be made. The District staff indicated that if the City still had questions after
reading the recommended Record of Decision, the appropriate time to conduct further discussions would
be during the comment period.

In aseries of letters dated 20 July, 24 August, 26 August, 12 September, 25 September, 26 September, 2
October, 4 October, 5 Octaober, 17 October, and 7 November 2000, the City of Newport News and their
attorneys submitted requests under and concerning the Freedom of Information Act (FOIA) to view and
copy the District’s permit application file. Responses were provided to these requests and the City was
provided copies of all requested documents that were determined by District Office of Counsel to be
releasable at that time.

On 20 October 2000, the District granted the City’ s request for an additional one-month extension (to 1
December 2000) to provide additional information on their application. On 30 November 2000, the City
submitted their revised water needs assessment along with further comments on severa other issues. All
information submitted by the applicant, state and federal agencies and the general public has been
reviewed and fully considered in the preparation of the District’s recommended Record of Decision on
this project.

7. Extent of Public and Private Need: Inthe Final EIS, the City of Newport News predicted that by
2040, the lower Peninsula would have a shortage of 30 mgd if nothing is done to expand existing
supplies. The Norfolk District is aware that the Lower Peninsula will need additional public water supply
as the population in the region grows. However, the question is whether the assumptions the City of
Newport News has applied in their calculations of future demand are appropriate. The District relies on
the applicant to submit accurate information in support of a permit application. Despite the expected
increases in residential and economic development during the 1990's, growth in water demand has not
increased at the same rate as in the 1980's as predicted by the City of Newport News. In fact, Newport
News Waterworks data demonstrates that actual water demand has remained almost the same from 1990
to 2000. The applicant claimed that 25 percent of future demand would be met through conservation and

15



CENAO-TSG

SUBJECT: Permit Application 93-0902-12 Submitted by the City of Newport News, Virginia

by imposing stringent water-use restrictions in times of severe drought. The Virginia Department of
Water Quality commented that the RRWSG was planning for the largest project possible and that with all
of the safeguards that are incorporated into the plan as proposed, the likelihood that water use restrictions
would ever be imposed is very dight.

The federal advisory agency representatives and my staff recognized the need for more information to
support the applicant's demand projections and requested additional information to be included in both the
Supplement to the Draft EIS and the Final EIS. Therefore, in aletter dated 1 August 1994, the District
requested that a discussion of how conservation measures would be implemented in each locality and a
more comprehensive explanation of the RRWSG's drought planning be included in the Supplement
(including indicators used to assess drought conditions and the means by which use restrictions will be
enacted and enforced). The District requested that the applicant also address the potential downsizing of
military facilities in the region and associated employment reductions at military suppliers such as
Newport News Shipbuilding in the calculation of future water supply demand. The District requested that
the RRWSG fully consider and address in the Supplement a recommendation for a non-structural
approach to meet the region's needs contained in a 1990 University of Virginia Urban and Environmental
Planning report submitted by the Southern Environmental Law Center in response to the DEIS entitled
“Demand Management and Raw Water Supply Alternatives for the Lower Y ork-James Peninsula 1990-
2030.”

The District staff learned that the Virginia Employment Commission’s 1993 revised popul ation
projections were lower than those used by the RRWSG; therefore, the District requested in aletter dated
13 May 1996 that the water supply deficits for the region be recalculated for the Final EIS. The District
and the federal advisory agencies believed that the RRWSG had underestimated the potential for water
conservation and had inaccurately characterized the Lower Peninsula's consumption rates by comparing
them to those of cities in dry western states where outdoor water use is considerably higher. The
RRWSG was also advised that as they had not provided the more comprehensive discussion of their
drought planning or included a discussion of how conservation measures would be implemented in each
locality as requested for the Supplement, these should be provided for publication in the Final EIS. It was
also recommended that the Final EIS address the Virginia Department of Environmental Quality's
comments on methods to reduce the projected demand by up to 10.3 mgd. The District also
recommended that the RRWSG's conservation plan address more aggressive water savings measures such
as a region-wide incentive program for retrofitting of high water use fixtures in older homes, incentives
for industries (both existing and new) to implement non-potable water reuse systems and reduction in
outdoor uses at times other than during emergency restrictions.

It was further recommended that consideration of growth limitations due to building restrictions imposed
by the Chesapeake Bay Act be taken into account when projecting 2040 populations and total build-out.
An evaluation of the effects of military downsizing on employment at the Langley Research Center and
the Newport News Shipyard and verification that the Army will not maintain the Big Bethel Reservoir for
water supply were also requested for the Final EIS. In light of the potential for considerably reduced
demand projections and more aggressive conservation, the District informed the RRWSG that the
feasibility of a downsized reservoir with a much more substantial reduction in the wetland loss than that
shown in the Supplement should be explored in the Final EIS.

Three substantive critiques of the applicant’s needs assessment were received in response to the Final
EIS. (1) acritique dated 14 July 1997 prepared by Michagl Siegel and Dr. Thomas Muller on behalf of
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the Alliance to Save the Mattaponi and the Sierra Club entitled “ Analysis of the Lower Virginia
Peninsula, Regional Raw Water Supply Plan, Environmental Impact Statement, January 1997”, (2) a
critique dated 23 July 1997 prepared by Scott Chaplin for the Rocky Mountain Institute entitled
“Comments Regarding the Final Environmental Impact Statement (FEIS) for the Lower Virginia
Peninsula Regiona Water Supply Plan 1990-2040", and (3) an undated critique prepared by Dr. Donald
H. Phillips, President of the West Point Hunt Club, Inc. entitled “Comments on the Final Environmental
Impact Statement for the Regional Raw Water Study Group's Lower Virginia Peninsula Raw Water Study
Plan.” All of these critiques alleged that the applicant’s projected water need was greatly overstated.

a. First IWR Review: The Corps of Engineers’ Institute for Water Resources (IWR) was
requested in the Norfolk District’s Scope of Work, dated March 1998 to provide an independent technical
review of the applicant’ s water needs forecast and the three critiques. IWR contracted with Planning and
Management Consultants, Ltd. (PMCL) to perform an independent, third-party review of the documents.
PMCL submitted an interim report on 6 April 1998 and a draft final Report (Task B) on 23 April 1998.
Their final report entitled “ Review of Water Supply Needs Assessment for the Regional Raw Water
Study Group, Newport News, Virginia.” was submitted in May 1998. The PMCL report and the public
critiques pointed to possible flaws in the data used to estimate need and questioned the validity of the
methodology used by Newport News Waterworks to calculate the projected need for the RRWSG through
the year 2040. According to PMCL's evaluation, numerous inadequacies in the analytical methods used
by RRWSG tended to overestimate future demand as well as underestimate future supply. PMCL
concluded that the projections of population served and employment were optimistic relative to the
national projections and that residential conservation was underestimated. PMCL aso found alack of
justification for excluding the supply capacity of the Big Bethel reservoir in the RRWSG's future supply.

Therefore, PMCL concluded that the RRWSG' s projected water supply deficit of 39.8 mgd might actually
be in the range of 16 to 19 mgd. The City of Newport News commented in a letter dated 22 May 1998
that they had found the report to be seriously flawed and biased. The Norfolk District arranged a meeting
between the City, IWR, and PMCL on 8 July 1998 so that the City could present their views and discuss
the report with the reviewers. In aletter dated 31 July 1998, the City provided a point-by-point rebuttal of
PMCL's findings and questioned the objectivity of PMCL. Additional comments were also submitted by
Michael Siegel, Dr. Thomas Muller, and Dr. Donald Phillips on both the PMCL report and the Newport
News Waterworks rebuttal.

b. Second IWR Review: In asecond Scope of Work dated October 1998, the Norfolk District
requested IWR to review the differences between the PMCL report and the City of Newport News
rebuttal, as well as the additional public comments, and as the Corps' experts in water use forecasting and
conservation, provide their independent expert opinion on the most reasonable position for each
contended issue. During the IWR review period, both Newport News Waterworks and some of the
authors of the critiques met with IWR staff to discuss their findings and submitted further written
comments for IWR's consideration. The City of Newport News also submitted a report in support of their
projections prepared by Research and Planning Consultants, January 1999 entitled “Review of Planning
Assumptions for Water Needs Assessment Lower Virginia Peninsula.”

IWR assembled a panel of four nationally and internationally recognized water resource planning experts
to conduct the review. William J. Werick, the panel member from IWR was joined by John J. Boland, a
Johns Hopkins University professor; Jerome Gilbert, a former President of the American Water Works
Association and former manager of the East Bay Mud Utility; and Roland C. Steiner of the Interstate
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Commission on the Potomac River Basin. IWR met with the City of Newport News on 14 December
1998 and with the principal critics of the City's study on 15 December 1998 to ensure that both sides had
an equal opportunity to explain their case. IWR then developed and distributed to al involved parties a
list of key questions to be answered. An EXCEL spreadsheet was developed to estimate how uncertainty
in each component of the forecast affected the forecasted amounts of water use. IWR presented the draft
report of their findings to me and my staff during a4 May 1999 briefing.

The panel did not prepare an alternative forecast, rather they prepared an alternative calculation of the
RRWSG's need using the same forecasting approach as Newport News and most of the same data, but
replaced certain assumptions they deemed questionable with more plausible numbers. The panel's
interpretation of the data arrived at a significantly different deficit than that projected by Newport News
Waterworks. The consensus of the panel is that Newport News Waterworks has significantly
overestimated future demand and that the stated need is not supported by their data. The City of Newport
News based their population projections on optimistic local government estimates which are much higher
than the projections of the U. S. Census Bureau and the Bureau of Economic Analysis. Likewise, the
City of Newport News' estimate of future employment growth is higher than the federal government
projections. The panel concluded that the RRWSG's per capita domestic water use estimate did not reflect
the potential for additional conservation through the use of water conserving fixtures and appliances. In
addition, the City of Newport News appears not to have sufficiently considered reliability-based planning
incorporating drought management, which would alow a better assessment of the risk from future
deficits.

Therefore, the panel concluded that the City of Newport News had not convincingly established the need
for a39.8 mgd increase in its water supply. IWR reviewed each section of the demand and supply
projections and reported that certain assumptions underlying the forecast appeared questionable. Based
on differences in population projections, employment structure, domestic, commercial and industrial
water use calculations and conservation, the panel calculated a deficit of about 17 mgd by 2040. Since
the safe yield is the amount of water available during an extreme drought, such infrequent supply
shortfalls can be efficiently managed by infrequent demand curtailments and other less damaging sources.
Thereisonly a1 to 2 percent chance that the drought of record will re-occur in any given year.
Therefore, the panel concluded that the City of Newport News is not at risk if it does not increase its
water supply at thistime.

The IWR report recognized two major alternatives that are available to the RRWSG to meet the smaller
deficit of 17 mgd and significantly reduce deficits and the risk of future water shortages. The Final
Environmental Impact Statement outlines the RRWSG's long-term plans for the development of 4.4 mgd
of fresh groundwater and 5.7 mgd of brackish groundwater supplies along with 7.1 to 11.1 mgd of
conservation and use restrictions in addition to obtaining 23.2 mgd of safe yield from the proposed King
William Reservoir. Therefore, the combined 17.2 to 21.2 mgd safe yield of the non-reservoir components
would meet the 2040 deficit of 17 mgd. If both groundwater sources are used as planned, they could
substantially reduce deficits and the risks of water shortages. In fact, Newport News' $17 million dollar
brackish groundwater desalination plant is now in operation and provides about 5.7 mgd of supply. (The
Final IWR report further clarified that neither Newport News' calculation of a 39.8 deficit nor IWR's
calculated 17 mgd deficit included conservation or water use curtailment. When IWR’s estimated
conservation benefit and water use restrictions from Newport News' Stage 2 Drought Plan are included,
the 2040 deficit would be reduced to 4.96 mgd. The City’s newly constructed desalination plant would
eliminate this supply shortfall.)
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Late in the IWR study, the City of Norfolk revealed that it had a surplus of 32 to 45 mgd of water for sale
because the City of Virginia Beach started using water from Lake Gaston exclusively in 1997 and no
longer purchased water from them. The exact amount of this surplus and the length of time the water will
not be needed by users in the southside of Tidewater has not been established. While IWR did not believe
this water could be assumed to meet all of the RRWSG's long-term needs, if some or al of it is available
in the near to mid-term, it would further diminish the risk of water shortages that the RRWSG would
experience.

¢. Newport News Rebuttal of IWR Report: On 16 July 1999, the City of Newport News
submitted their rebuttal to the draft IWR report. During a meeting on 19 July 1999, the City and their
water resources experts, Research and Planning Consultants (RPC), briefed me on their rebuttal. Also, in
a letter dated 18 August 1999, RPC submitted additional comments on the IWR review of the City's water
demand projections. On 17 December 1999, a meeting between the IWR panel, District staff and the City
of Newport News was held at the IWR office in Alexandria, Virginiato provide an opportunity for the
City to discuss the findings of the IWR report with the panel. At this meeting, Newport News' attorneys
guestioned each panel member concerning their contributions to the report and their support for its
findings. Each member affirmed his unqualified support for the IWR report.

In aletter dated 30 March 2000, Newport News City Manager, Mr. Ed Maroney indicated that the City
intended to submit to the District a new water needs assessment in support of the King William Reservoir
and requested a 7-month extension (until 1 November 2000) in order to prepare their report. On 6 April
2000, | granted the City’s request. Therefore, the Norfolk District’s recommendation to the North
Atlantic Division on the application had to be postponed until the information was received, reviewed and
addressed in my recommended Record of Decision.

Newport News staff originally indicated that while they would like to have the final version of the IWR
report, it was not likely to be very different from the draft and would not be needed for the preparation of
the City’s new water deficit information. However, in mid-August 2000, Newport News staff informed
the project manager that the final IWR report was critical to the preparation of the new needs assessment.
Accordingly, the District requested that IWR complete the final report as quickly as possible. The Final
IWR report was submitted to the Norfolk District on 12 October 2000 and sent electronically to all
interested parties on the same day. On 20 October 2000, the District granted the City’ s request for an
additional 30 days (until 1 December 2000) in order to provide additional information in support of their
project.

d. Final IWR Report: Inthe Final IWR Report, the pandl’s conclusions on water need remained
basically unchanged. In fact, information devel oped since the draft report was released provided even
stronger support for the recommendations contained in the draft report. Those findings are as follows:
Newport News forecasted that in the year 2020, water use would exceed safe yield by about 27 mgd.
However, this figure does not reflect the reduction in water use through long-term conservation because
those figures are reported separately as a supply alternative. Accounting for long-term conservation
reduces the 2020 deficit to less than 23 mgd. Since publication of the EIS, the City of Newport News has
completed their proposed groundwater desalination plant which produces 5.7 mgd of high quality
drinking water, thereby reducing the 2020 deficit further to about 17 mgd. Newport News estimated that
Tier Il drought measures would reduce water use by about 6 mgd, dropping the deficit to 11 mgd. Tier 11l
of the Newport News drought plan would reduce the deficit even further to 5 to 6 mgd. The chance that
this 5 to 6 mgd deficit will actually occur is the chance that the drought of record will re-occur, which is
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about 1 to 2% in any year. This assessment of risk was made in the draft IWR report using the RRWSG's
assumptions and did not include other supply sources that Newport News had considered or transfers of
water from the City of Norfolk.

Information received since release of the draft report allowed IWR to adjust their analysis. In the Final
ElS, water use was forecast to grow by 10 mgd in the last decade. However, water use has actually
remained flat and will be lower than IWR originally predicted. Also, James City County has announced
plans to construct a 6 mgd groundwater desalination plant to open in 2005, rather than waiting for the
outcome of the King William Reservoir permit application in order to solve their long-term water needs.
This project was not among the alternatives that the RRWSG considered, but if built, would reduce the
need for an additional surface water supply.

Furthermore, the IWR panel found even less evidence to support the use of 25% dead storage in the
existing Newport News system. In past analyses, the safe yield of the Newport News system was
calculated assuming 10 to 11% dead storage. However, in the EIS, the RRWSG calculated a lower safe
yield based on 25% dead storage. A 1 March 1996 memo from DEQ states “Newport News could get a
waterworks certificate based on 11.8% dead storage from the Health Department.” The IWR panel
acknowledged that water from the lower regions of the reservoir may be more costly to treat, but would
provide ayield roughly equivalent to Newport News' new desalination plant, which costs $17 million.
Reducing the dead storage to previous assumptions would add another 7 to 10 mgd of safe yield and
further reduce near term risk.

Also, Newport News predicted that the Big Bethel Reservoir would not be producing water in 2010, but
offered no analysis to support its abandonment. The Final EIS described Big Bethel as an efficient source
of high quality drinking water with a safe yield of approximately 2 mgd. According to the Fort Monroe
website, the Army made a significant investment in 1997 to upgrade water treatment at Big Bethel.
Furthermore, in aletter dated 14 January 1999 to the Norfolk District Commander, Air Force General
Earnest O. Robbins |1 stated: “It is our understanding from conversations with (Fort Monroe Department
of Public Works) personnel that Big Bethel will continue to serve Langley Air Force' s needs and that the
City of Newport News municipal system will be relied upon in case of emergencies or when additional
water supply isrequired.” Therefore, the IWR panel guestioned the RRWSG' s assumption that Big
Bethel will no longer be in operation by 2010.

The Department of Health requires utilities to begin planning for additional supplies when water
production reaches the 80% threshold, but does not require the construction of any particular alternative
to provide those supplies. Based on discussions with the Health Department in December 1999 and a
review of the Health Department’ s newly reorganized and clarified version of their regulations, the IWR
panel concluded that its recommendations do not conflict with the so called “80% rule.” Newport News
Waterworks could pursue any alternative or combination of alternatives that would provide the additional
supplies.

The IWR panel found the RRWSG' s interpretation of arequirement to match safe yield to maximum

daily water use as highly unusual. The RRWSG's analysisin the Final EIS failed to accomplish such a
design capacity. Likewise, the Department of Health's own assessment that the addition of the King
William Reservoir would meet the region’s water needs through 2040 did not meet this design capacity.
The IWR panel concluded that it is more likely that the requirement is for the design capacity of the
treatment plant and transmission equipment than for the safe yield of the water supply itself. The Virginia
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Department of Health recently approved plans for improvements to increase the design capacity of the
Lee Hall Treatment Plant which should assist Newport News Waterworks in meeting its maximum daily
demand. In addition to Newport News' 5.7 mgd groundwater desalination plant already in operation,
James City County plans a 6 mgd groundwater desalination plant in 2005. Therefore, the panel concluded
that up to 11.7 mgd of additional supply would be available to the RRWSG long before 2040.

The panel found that the RRWSG’ s demand studies did not show an imminent need for additional water
supplies and that the applicant’ s data and assumptions implied a very small risk of shortage by 2020.
Subsequent information suggests that the risk may be even lower than previously stated. Although the
IWR panel admits that no point forecast, including their own, represents the complexity of the situation,
their analysis demonstrates that there is no immediate need to expand the City’s water supply. Findly,
the panel suggested that a collaborative risk assessment of future water supply need of the region be
undertaken that would compare the costs, benefits and risks of a wide variety of supply and demand
alternatives.

James City County proposed the Ware Creek Reservoir in order to meet their 40 year projected deficit of
7 mgd. Due to the EPA veto, the Ware Creek Reservoir was never built. James City County has been
able to avoid their anticipated water supply crisis by implementing long-term solutions that do not require
dependence on the proposed Ware Creek or King William Reservoirs. They have accomplished this by
requiring more intense water conservation efforts (i.e., voluntary water conservation) and by planning for
the construction of a 6 mgd groundwater desalination plant. However, James City County still supports
the construction of the King William Reservoir and in their 14 September 2000 letter to the Regional
Administrator of EPA, Bradley Campbell, they requested that EPA re-examine their oversight role for
regulations to provide safe and reliable supplies of drinking water.

On 27 October 2000, the City of Newport News submitted a report entitled “Evaluation of Safe Yield
Benefits From King William Reservoir Project” which re-calculated the safe yield of the King William
Reservoir (KWR-IV) in consideration of the conditions and restrictions outlined in the Virginia Water
Protection Permit. The report indicated that the treated water benefit of the reservoir to the RRWSG
members would be between 19 to 21 mgd.

e. Newport News Revised Needs Assessment: On 30 November 2000, the City of Newport
News submitted an updated water needs report by HDR Engineering, Inc., entitled “Lower Virginia
Peninsula Regional Raw Water Supply Plan Water Needs Assessment 2000-2050" confirming the City’'s
contention that their earlier estimates of water need were not overstated and that the Peninsula will face a
high risk of water shortages unless the King William Reservoir is built. This report acknowledges for the
first time that water suppliesin the 1990’ s had been more plentiful than predicted due to the development
of new groundwater sources, and decreased demand as a result of higher water rates, conservation and
wet weather. The report concluded, however, that even with conservation, regional water demands will
exceed the available supply by 2010 and that there will be a 50% chance that the Peninsula will need an
additional 22 to 27 mgd of water supply by 2050. Thiswould be due in part to a steady growth in
population over the next 50 years. However, the deficit may be as modest as 15 mgd or as large as 36
mgd depending on the rate of regional population and economic growth. The report stated that thereis a
75% chance than even an additional 22 mgd supply will not meet the Peninsula’ s needs in 2050, and that
the Peninsula will need even more than the 19 to 21 mgd that the reservoir would provide if thereisa
drought more severe than any in the last 70 years.
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The City also claimed that they would not be able to obtain permits for the 4.4 mgd fresh groundwater
component of their plan and that without the reservoir, conservation measures and use restrictions would
provide only 4.8 mgd of safe yield instead of the 7.1 to 11.1 mgd stated in the Final EIS. Combined with
the 5.7 mgd from their new groundwater desalination plant, the City reported that the non-reservoir
components of their plan would only provide 10.5 mgd of safe yield benefit rather than the 17.2 to 21.2
mgd reported in the FEIS. The City of Newport News also submitted a separate letter commenting that
they had identified serious flaws in the IWR Final report. Newport News contends that “We have found
that the conclusions reached by this panel in their final report are inaccurate and misleading and should
therefore be discounted.” These reports and all other supporting documents supplied by the City of
Newport News were forwarded to the IWR panel for review and analysis. Figure ES-1, below shows the
City’s estimate of future water need.
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Figure ES-1. Estimate of Future Water Need, or Water Supply Deficit

f. IWR's Review of Newport News' Revised Needs Assessment: In their March 200l report
entitled “An Evaluation of the Risk of Water Shortages in the Lower Peninsula, Virginia,” the IWR panel
reported on their review of the HDR report and supporting documents. The IWR review panel examined
the assumptions, methods, results, and interpretations contained in the new studies submitted by the
applicant. With the assistance of its consultants, the IWR panel replicated the demand, supply and deficit
analyses of the applicant, both to verify reported results and to test the sensitivity of those results to key
assumptions. The IWR panel found that its prior recommendation of a collaborative risk assessment for
future water supply needs was at least partially satisfied by the new studies. For this reason, the IWR
results and the results of the HDR study cannot be compared directly to any of the reports that preceded
them. Previous reports compared point estimates of future water needs to the safe yield of the water
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system. The panel criticized that approach because it masks the real and potentially critical uncertainty in
any long-term forecast. The panel feels strongly that the “deficits’ reported in previous analyses are far
less useful than information on “risk of shortage.”

The IWR panel’s estimates of future water use and supply were very close to those of HDR. The panel's
estimate of probable 2050 demands was about 5% less than HDR's because the panel believed that HDR
overestimated unaccounted for water and market penetration. The IWR panel’s point estimate of
groundwater yield was the same as HDR's, however the panel’s probabilistic estimate was a little higher
because it alowed for the possibility of higher yields. The panel’s estimate of the safe yield of the current
surface water supply was 56.7 mgd, as compared to HDR's estimate of 56.5 mgd.

The most significant difference between the conclusions of the IWR pandl and HDR analysesis in how
the results were presented. HDR reports the probable difference between future water use and the
minimum expected supply (safe yield). Safe yield is the minimum amount of water the system will
produce over along period of time during an extreme drought. The IWR panel has criticized this
approach since the system will produce more water than the safe yield 98% of the time. Therefore, since
actual supply will nearly always exceed safe yield, this approach exaggerates the risk of future deficits.

No one can accurately predict what water supply or water use will be in the year 2050 with any precision,
but it can be said that the uncertainty about future water supply is different from the uncertainty about
future demand, and the risk assessment must be structured to reflect those differences. IWR developed its
own yield model for the five reservoirs in the Newport News Waterworks system to estimate the
probabilities of satisfying various levels of demand in all years, not just the drought of record. The IWR
panel’s supply forecast is a probability distribution of the full range of yields, from lowest to highest, so
that the risk assessment can consider al combinations of supply and demand.

Therefore, the IWR panel reports on the percentage of risk that the supply will be inadequate, showing the
probable difference between future water needs and future water supply — not just the safe or minimum
supply. Figure 1 shows the risk that supply will be inadequate in each of the forecast years with no
additional water supply under two assumptions; (1) 33% dead storage and no drought curtailments, and
(2) 20% dead storage with drought curtailments. This analysis considers the worst drought in the
twentieth century, as Virginiarules require. The risk percentages shown capture the full range of
probable demand and supply, not just point estimates. Asin their previous report, the IWR panel again
pointed out that the FEIS estimate of safe yield of the system was based on a higher level of dead storage
space (33%) than used in previous studies.
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Risk of Shortage
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Figure 1. Probability That The Existing Water Supply Will Be Inadequate
(DCP = drought curtailment plan, 20% = 20% dead storage)

The November 2000 HDR report concluded that the region will need more water by 2010, based on
Newport News Waterworks' use of 33% dead storage, and the Virginia Department of Health's rule that
utilities not rely on drought curtailments to assess the adequacy of their supplies. Based on those two
assumptions, the panel estimated that there is no risk of shortage through 2015 with existing supplies.
The panel estimated that the region will need an additional 11 mgd of water supply by 2020 in order to
have a zero risk of shortage.

The Virginia Department of Health has agreed to a much lower dead storage for existing reservoirs than
the 33% used in the HDR calculation. Also, the City of Newport News has a drought contingency plan
and has used drought curtailments. Therefore, the IWR panel considered HDR'’ s assumptions on dead
storage and drought curtailment to be at least arguable, so they also calculated shortfall probabilities
assuming 20% dead storage and the use of drought curtailments. Based on these assumptions, both of
which have been used in actual practice, the IWR panel estimated that there is no risk of shortage through
2025 with existing supplies.

(1) Drought Curtailment: Drought planning is the process of identifying an array of drought
management measures, usually organized into several stages of increasing stringency; and defining
trigger points that determine when each stage will be activated and inactivated. Sooner or later, every
utility is faced with a potential deficit and must take various actions to prevent system failure. The deficit
may arise from meteorological drought, from a contamination episode, or from pipeline or equipment
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failure. The actions taken in these circumstances — ranging from water use reductions to augmentation of
existing supply capacity to emergency supply arrangements — are known as drought management
measures. The Newport News Waterworks drought curtailment plan (DCP) provides for three tiers
(stages) including voluntary measures (Tier 1) and a range of mandatory measures (Tiers 2 and 3) with
specific triggers for starting and ending the curtailments.

For many years, water supply planners calculated future infrastructure needs by comparing forecast
unrestricted water use to water availability under design drought conditions (usually the “drought of
record”) with an unknown but small probability of recurrence. Assuming that the water use forecast and
the hydrologic assumptions proved accurate, the result was a water supply system that would require
drought management measures very rarely during the forecast period (only for events more severe than
the design drought). However, as hydrologic modeling, water use forecasting, and risk analysis methods
improved, it became clear that planning on the basis of an arbitrary reliability level risks substantial
excess costs.  Setting the reliability level too high requires the utility to provide costly, and possibly
environmentally damaging supply works that will rarely be needed. Setting the reliability level too low
means that costly, inconvenient, and potentially disruptive drought management measures will be
implemented too frequently. The IWR panel believes that a preferable planning criterion is to minimize
the total costs of supply and demand measures, achieving a balanced strategy of capacity additions and
reasonable use of drought management, known as Strategic Trigger Planning.

Some drought management measures, when implemented occasionally, involve little more than mild to
moderate costs and inconvenience for water users. These include the familiar, relatively low-impact
restrictions on outdoor water use, voluntary reductions, increased recycling, accelerated |eakage control
programs, etc. The availability of such measures in time of drought will often produce significant and
highly cost-effective reductions in long-term supply requirements. Typically, these measures are
acceptable to the public (unless implemented too frequently) and less costly than the incremental supply
capacity that would be required to avoid their use. The IWR panel believes that low-impact drought
measures should always be considered in determining supply requirements, whether implemented through
voluntary action or by regulation, because it so often makes economic and environmental sense to reduce
use during occasional dry periods.

Since there were no benefit-cost analyses of drought curtailments in the HDR studies, the IWR panel used
the existing Newport News drought plan and the panel’s safe yield model to determine how drought plans
would extend the reliability of this water system. The panel found that the Newport News plan can
increase the reliability of the current water system. In other words, if water use is curtailed occasionally
during moderate to severe droughts, the system can support larger average demands without ever
experiencing a shortfall. However, the already low outdoor water use in this region means that drought
curtailment will not have the dramatic effect that is has in other regions of the country that rely on treated
water for most domestic irrigation.

The panel then re-ran the simulation applying drought curtailments according to the rules and expected
savings described in the Newport News drought contingency plan and alowed the reservoirs to drop to
20% dead storage to quantify the reduction in risk that would occur if the operators drew the reservoirs
down more during droughts, recognizing that there could be additional water treatment costs. The panel
also counted the frequency in which drought curtailments would be imposed.
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The frequency of drought curtailments for the 20%, DCP scenario is shown in Table 1, below. Between
2020 and 2030, the frequency of voluntary drought declarations would reach alevel that might cause
some public pressure for additiona supplies. In 2020, voluntary lawn sprinkling bans would be required
in 4 years out of every 100. By 2030, mandatory bans would be imposed in 2 years out of every 100, but
voluntary bans would be imposed in 15 years out of every 100. The voluntary percentage is high, but
probably could be adjusted lower with a refinement of the triggers used. However, if future water use
were to attain the high end of the expected range, supply would be inadequate even with these plansin
place. This creates the small risk shown in Figure 1 for 2030 for the 20%, DCP scenario. By 2040 even
with drought curtailment there is 50/50 chance of a 4% risk of shortfall. The panel estimated that the
region will need an additional 8 mgd of water supply by 2030 in order to have a zero risk of shortage.

Tablel Frequency at Which Each Tier of Drought Curtailments are | mposed
2000 2010 2020 2030 2040 2050
Tier 1 0.03% 0.108% 3.4% 14.5% 45.9% 62.9%
Tier 2 0.00% 0.004% 1.3% 1.9% 4.0% 13.8%
Tier 3 0.00% 0.000% 0.5% 1.2% 0.0% 1.3%

(2) James City County Desalination Plant: The IWR panel also believes that since James City
County has shown its intent to develop a desalinated groundwater plant, it should be considered in the
Digtrict’s alternatives analysis. The City of Newport News argues that the net contribution of the new
plant to the yield of the system would only be 2 mgd, rather than 5 to 6 mgd as reported by James City
County, because some of the freshwater wells would be abandoned. The panel's analysis of groundwater
studies suggests that the current aquifer yields can be sustained, therefore, for planning purposes the
expected yield of the desalination plant should be estimated to be between 2 and 6 mgd. Yield from this
source would mean that the region will have adequate supply with zero risk of shortage for afew years
beyond the dates noted above.

(3) Risk of Shortfall with Additional Supply: Because of the uncertainty regarding the net yield
of the other supply sources, particularly the proposed James City County Desalination Plant, the panel
estimated how various levels of additional supply would affect the risk of shortfall. Figures 2 and 3 show
the risk that supply will be inadequate with additional supplies of 5, 10, 15, 20, 25 mgd under the two
operational assumptions. Supply is considered inadequate in any year where water use is not satisfied in
any month. Again, the analysis considers the worst drought in the twentieth century, as Virginia rules
require and the risk percentages capture the full range of probable demand and supply, not just point
estimates.
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Risk of shortfall with additional supply (in 5mgd increments) — No Curtailment,
33% Dead Storage
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Figure 2. Probability That Water Supply Will Be Inadequate If Supplemented By New Supply,
Assuming No Curtailment During Drought And 33% Dead Storage
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Figure 3. Probability That Water Supply Will Be I nadequate If Supplemented By New Supply,
Assuming Curtailment During Drought And 20% Dead Storage
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(4) Additional Supplies Needed to Eliminate Risk: To reduce the risk to zero, the following

amounts of additional water supply would be needed as shown in Table 2 and Figure 4 below:

Table2 Additional supply needed to eliminaterisk of shortage

2000 2010 2020 2030 2040
No DCP, 33% 0 0 11 17 25
DCP, 20% 0 0 0 8 16

(DCP = drought curtailment plan, 33% = 33% dead storage, 20% = 20% dead storage)

2050

32
23

Additional Supply Needed to Eliminate Risk

35

30

25

20 — |8 No DCP, 33%
— ODCP, 20%

mgd

15 —

2000 2010 2020 2030 2040 2050

Forecast year

Figure 4. The amount of additional supply needed for zero risk of shortages
(DCP = drought curtailment plan, 33% = 33% dead storage, 20% = 20% dead storage)

These amounts correspond to the upper limit (worst case) of Figure ES-1 in the HDR Report. These

values are derived from arisk assessment that assigned a range to each water use category to capture the
uncertainty in forecasts. Zero risk means that this amount of water would satisfy the highest levels of

water use in those ranges under any hydrologic conditions that had been experienced in the twentieth

century.
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The panel found that if no new water sources are provided, the RRWSG service area will experience an
increasing risk of deficit over the next 50 years. The IWR panel’s results show that the RRWSG has
demonstrated a need for some additional water supply in order to drop their risk of shortage to zero
sometime between 2015 and 2030 depending on the operational criteria applied. Assuming that water use
is not curtailed during droughts and reservoirs are not allowed to go below 33% full, this risk will not be
perceptible before about 2015, and is likely to become clearly perceptible sometime after 2020. Based on
the use of 20% dead storage and occasional drought curtailments, both of which Newport News
Waterworks has used in actual practice, the panel believes the region will need an additional 8 mgd of
water supply by about 2030 in order to eliminate all risk of shortage.

No DCP, 33% Dead Storage: Unless the region suffers a drought more severe than any recorded in
the twentieth century, the RRWSG would have enough water through about 2015 even without using
drought curtailment or dipping into the lower third of their reservoir storage. Therisk of shortage is
as follows:

There is no risk of shortage through 2015 with existing supplies.

There is aless than 4% risk of a shortage by 2020. The maximum expected deficit by 2020 is 11
mgd (i.e, if water use is the highest expected, if groundwater yields are the lowest expected, and
if there is arecurrence of the worst drought of the twentieth century).

There is about a 7% risk of a shortage by 2030. The maximum expected deficit by 2030 is 17 mgd.

There is about a 12% risk of a shortage by 2040. The maximum expected deficit by 2040 is 25 mgd.

There is about a 17% risk of a shortage by 2050. The maximum expected deficit by 2050 is 32 mgd.

DCP, 20% Dead Storage: If drought curtailments are used and reservoirs are allowed on occasion to
drop to 20%, then the region would have enough water through about 2025. Under these conditions,
the risk of shortage is as follows:

There is no risk of shortage through 2025 with existing supplies.
There is aless than 1% risk of a shortage by 2030. The maximum expected deficit by 2030 is 8 mgd.
Thereis aless than 4% risk of a shortage by 2040. The maximum expected deficit by 2040 is
16 mgd.
There is a 6% risk of a shortage by 2050. The maximum expected deficit by 2050 is 23 mgd.

James City County Groundwater: Since James City County has shown its intent to develop a
desalinated groundwater plant, an expected yield of between 2 and 6 mgd should be considered as
available water supply in the alternatives analysis. Any additional yield from this source would mean
that the region will have adequate supply for a few years beyond the dates noted above for these two
scenarios and the water would be supplied where it is apt to be needed most. Adding aslittleas 5
mgd of new supply drops the risk of shortage by 2020 to about 1%. Each additional 5 mgd supply
increment significantly decreases the risk of future shortage. Combined with drought curtailments and
20% dead storage, as little as one 5 mgd supply increment (i.e., taking into consideration the James
City County groundwater well) would reduce the risk of shortage to close to zero as late as the year
2030.

(5) Dead Storage and Safe Yield of the Newport News System: Both in the FEIS and the HDR
report, the estimate of safe yield of the Newport News Waterworks system was based on a higher level of
dead storage space in their existing reservoirs than used in previous studies or required by the Virginia
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Department of Health. This further limits the effectiveness of their drought contingency plans. Safe yield
is generally calculated assuming reservoir capacity is diminished by dead storage. This space can be
filled with years of sedimentation, and it can be more difficult or more expensive to treat water in the
lowest elevations. The Department of Health previously determined that the safe yield of the Newport
News Waterworks system could be based on the physically available storage of about 12%. (According
to all reports, 10-12% of the reservoir capacity could not be used, at least not without extraordinary
measures.) The Newport News system has about 13 billion gallons of storage, and Big Bethel and
Waller Mill Reservoirs add another 2 billion gallons.

IWR developed their own safe yield models to determine the sensitivity of safe yield to the specification
of dead storage volumes shown in Table 3 below. Thisincludes safe yield from al existing reservairs.

Table 3
Dead Storage IWR estimate of Safe Yield, all reservoirs
12% 70.8 mgd ]
20% 65.6 mgd - P p—
25% 62.2 mgd }8,9 mgd Amgd ]
33% 56.7mgdJ >0 Mo

By using 33% dead storage to calculate safe yield of their system, Newport News Waterworks has
discounted a significant amount of storage volume in their existing reservoirs that is available for water
supply. By using 25% dead storage, an additional 5.5 mgd of existing storage within the system is
available as safe yield. By using 20% dead storage, an additional 8.9 mgd of existing storage is available
as safe yield. Using 12% dead storage, an additional 14.1 mgd of existing storage is available as safe
yield. Newport News Waterworks' proposal to cease withdrawals at 33% of total storage volumeis
arbitrarily and unnecessarily conservative, and unreasonably inflates their apparent deficit.

Newport News Waterworks reported experiencing water quality problems when Diascund Creek
Reservoir was drawn down to between 20 and 25% of total storage in 1983 and 1984. However, they did
not report on the costs or the difficulties involved in treating this water. Even though it might be more
difficult or more expensive to treat water in the lowest portions of these reservairs, it would undoubtedly
be less costly than providing a new water source, especially considering how infrequently it would be
necessary. Furthermore, maintenance dredging of accumulated sediments in the bottom of the reservoirs
could restore some of the storage volume that is lost over time to sedimentation and reduce the costs and
difficulty of treatment.

(6) Need for Additional Water Supply: The Corps’ Institute for Water Resources concluded
that unless the region suffers a drought more severe than any recorded in the twentieth century, the
RRWSG has enough water through about 2015 even without using drought curtailment or dipping into
the lower third of their existing reservoir storage. Therefore, there is no risk of shortage through 2015
with existing supplies. The IWR panel estimated that using 33% dead storage and no drought curtailment,
the region will need more water beyond 2015 in order to have a zero risk of shortage. By 2020, thereisa
less than 4% risk of a maximum 11 mgd shortage if water use is the highest expected, groundwater yields
are the lowest expected, and there is a recurrence of the worst drought of the twentieth century. By 2030,
the risk is about 7% for a maximum 17 mgd shortage. The risk increases to 12% for a maximum shortage
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of 25 mgd by 2040. In the year 2050, there is about a 17% risk of a maximum shortage of 32 mgd of
water. The risk of shortage means the risk of needing to use drought curtailment, not that the region
would run out of water.

Newport News Waterworks would use drought curtailment if needed during a drought as they have in the
past and as any prudent utility would. Building the King William Reservoir would likely push the need
for doing so again far into the future (barring emergencies), but at a significant environmental, social, and
economic cost. | acknowledge the Virginia Department of Health’s policy that utilities should not include
drought curtailment when calculating the capacity of their supply systems, and that this policy would
preclude Newport News from using IWR'’s drought curtailment scenario (as discussed above) to
determine the ‘official,” or rated capacity of their system. Although I did not rely on the drought
curtailment scenario to justify my findings, | cannot ignore the reality that drought curtailment would be
invoked if needed and would extend the capacity of Newport News' current system.

Referring to Figure 2, it can be seen that if Newport News Waterworks would use the existing reservoir
storage volume of 5.5 mgd (at 25%), 8.9 mgd (at 20%) and 14.1 mgd (at 12%) in their calculation of safe
yield, they would not need that same amount of safe yield from another future source, including
additional storage space in a new reservoir. Utilizing as little as the 5.5 mgd of dead storage between
33% and 25% to calculate safe yield would reduce the risk of shortage to 1% by 2020, to less than 4% by
2030, to less than 8% by 2040, and to 13% by 2050. If Newport News Waterworks would utilize the 8.9
mgd of reservoir dead storage between 33% and 20% to calculate safe yield, there would be no risk of
shortage by 2020, the risk of shortage would be reduced to less than 2% by 2030, to less than 4% by
2040, and to 8% by 2050. By using the 14.1 mgd of dead storage between 33% and 12% in their
calculation of safe yield, there would be aless than 1% risk of shortage by 2030, a less than 2% shortage
by 2040 and a less than 5% shortage by 2050.

| also believe that the 2 to 6 mgd of water from James City County’s proposed groundwater desalination
plant should be considered as a reasonably foreseeable future water supply and taken into consideration in
the region’s water supply planning. | also believe that the RRWSG has underestimated the expected yield
of the aquifer. Yield from the James City County desalination plant would postpone the need by afew
additional years depending on how much of the potential 6 mgd yield is actually realized.

Therefore, | have determined that the RRWSG will have no risk of shortage through the year 2015 with
existing supplies. If water use is the highest expected, and if groundwater yields are the lowest expected,
and if there is arecurrence of the worst drought of the twentieth century, there is a less than 4% risk of a
maximum 11 mgd shortage by 2020. The maximum potential 11 mgd shortage calculated for 2020 could
be satisfied by using the existing reservoir storage volume and the yield from the James City County
desdlination plant, and the region would have only a very small risk of shortage by 2030. Each additional
5 mgd supply increment (from some other sources) significantly decreases the risk of future shortage. |
find that the RRWSG would not need any new water supply, let alone a new reservoir until after about
2030.

Determining the best time to begin construction on a new water project is a matter of judgment, involving
consideration of risk of shortage, project costs, financial impacts, shortage costs, hardships to users and
numerous uncertainties with respect to alternative strategies. The IWR panel believes that by using
Strategic Trigger Planning as their planning criterion, the RRWSG can achieve a balanced strategy of
capacity additions and reasonable use of drought management.
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(7) Water Needs for National Defense: Fort Eustis, and the Y orktown Naval Weapons Station
rely on Newport News Waterworks for all of their water supplies. Langley Air Force Base and Fort
Monroe obtain their water supplies from the Big Bethel Reservoir, but rely on Newport News
Waterworks for emergency supplies. Each command has clarified their current and projected water needs
based on the effects of military downsizing and base closures. There is evidence that the base closure and
realignment has not had a major impact on the Peninsula except for a slight increase in military related
employment.

In aletter dated 17 December 1998, City of Newport News Mayor Joe S. Frank wrote to General Richard
E. Hawley, Commander, Air Combat Command, Langley Air Force Base, soliciting the support of
Langley Air Force Base for the City’s proposed King William Reservoir project. Mayor Frank’s letter
stated “We know that to support further consolidation of facilities to the Peninsula or to accommodate a
military mobilization in response to a national security threat, requires that an adegquate water supply
infrastructure be in place.”....and..... “To ensure that the needs of our local military installations are not
overlooked in the decision-making, | ask that you convey to Colonel Carroll your thoughts on the
importance of areliable municipal water system to your mission at Langley Air Force Base.”

In aletter dated 14 January 1999, Brigadier General Earnest Robbins, I1, the Civil Engineer for Langley
Air Force Air Combat Command wrote to me and attached a copy of Mayor Frank's letter to General
Hawley. Brigadier General Robbins stated that Big Bethel Reservoir is operated and maintained by Fort
Monroe's Department of Public Works which reported that the Big Bethel Reservoir will continue to
serve Langley AFB's needs. Heindicated that the City of Newport News municipa water system would
be relied upon in case of emergencies or when additional water supply is required. He projected no
significant changes within the foreseeable future in the base's current average water consumption, and
stated that “ Any project necessary to ensure reliable water supply to Langley AFB while satisfying all
environmental requirements isin the best interest of the Air Force.”

The following comments were also received from commands at Fort Eustis, the Y orktown Naval
Weapons Station and Fort Monroe:

Brigadier General Gilbert Harper, Commander of the U. S. Army Transportation Center at Fort Eustis
stated in a letter dated 13 January 1999 that he expects his facility to show a gradual increase in military
and civilian employment due to consolidations of other facilities caused by military downsizing. He
stated that “ A reliable source of water is absolutely critical to mission execution at Fort Eustis.”

J. H. Cosper Il of the U. S. Naval Weapons Station at Y orktown indicated in a letter dated 18 February
1999 that he did not anticipate any major growth of the facility, athough there are some vacant facilities
that could be filled by tenants. He also stated that “ A reliable municipal water service is critical to the
operation of WPNSTA Y orktown and to Navy families residing in the area.”

In aletter dated 27 January 1999, Colonel Bobby A. Little, Post Commander of Fort Monroe, indicated
that Fort Monroe possesses its own capability for satisfying the water needs of the installation, but
routinely require an alternative source of water when minor problems develop in their treatment plant and
distribution system. He indicated that Fort Monroe and Langley Air Force Base will likely not suffer
much from reduction in personnel and base closures as they are major commands. He stated “If future
demographic requirements justify the added capability obtained from the King William Reservoir project,
Fort Monroe supports the initiative and highly encourages your approval.”
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The RRWSG's November 2000 HDR report predicted a total military demand of 4.03 mgd in 2000, 4.01
mgd in 2010, 4.00 mgd in 2020, 3.98 mgd in 2030, 3.97 mgd in 2040 and 3.96 mgd in 2050. They
attributed the decrease in future military water usage over time to on-base conservation, primarily the
replacement of older fixtures. While each of these commands has a general need for an adequate and
reliable water supply in order to fulfill their mission, they do not specifically need the King William
Reservoir project for national defense. Any alternative that would reliably supply water to these
commands would satisfy their needs.

8. Views of the District Commander Concerning the Probable Effect of the Proposed Work on:

a. Water Supply:

(1) Regional Raw Water Study Group Area: Newport News Waterworks currently has a system
of five reservoirs which provide atotal of 12.9 billion gallons (BG) of raw water storage (Diascund Creek
Reservoir = 3.49 BG; Skiffes Creek Reservoir = 0.23 BG; Lee Hall Reservoir = 0.88 BG; Harwoods Mill
Reservoir = 0.85 BG and Little Creek Reservoir = 7.48 BG.) The proposed King William Reservoir
would provide an additional 12.2 BG of storage, thereby almost doubling Newport News' water storage
capacity. Also, the City of Williamsburg operates the Waller Mill Reservoir (1.42 BG), and the Army at
Fort Monroe operates the Big Bethel Reservoir (0.61 BG). Therefore, total reservoir storage for the
RRWSG area actually equals 14.96 BG (see Map 2 - Regional Map). Domestic, commercia and
industrial wells also provide water for much of James City County and Y ork County. The James City
County Board of Directors recently approved a plan to pursue a groundwater desalination facility to
provide its own water supply if the Corps permit for the King William Reservoir was not issued by July
2000 and have now contracted for the first production well.

(2) Communitiesin the Mattaponi and Pamunkey River Watersheds. The applicant’s regional
water supply plan does not address the water supply needs of communities in the Mattaponi River and
Pamunkey River watersheds, aside from the host allowances in the reservoir storage volume for King
William County and New Kent County. In Virginia, water is allocated by the state on a first come, first
served basis. Without a regional cooperation agreement, not all of the needs in alocality will be met by
the resources available in that vicinity if they have aready been allocated to a previous user.

King William County is not a member of the RRWSG, but is the host jurisdiction for the King William
Reservoir. The host agreement gives King William County the option to reserve up to 3 mgd of the
reservoir storage should they ever build the necessary pipeline, treatment plant and distribution system to
useit. The King William County Businessmen's Association recently informed the District that according
to the Agreement, the County would not only have to purchase the reserved raw water from the City of
Newport News and construct the pipes, pump stations, treatment plants and distribution systems

necessary to obtain the water, but they would also have to pay the City of Newport News a percentage of
the total cost of the reservoir project (currently estimated to be approximately $167.5 million dollars).

The Association believes that these costs would prohibit the County from ever being able to take
advantage of the water reserved for them.

Likewise, New Kent County is not a member of the RRWSG, but is the host jurisdiction for the pipeline

connecting the King William Reservoir to the rest of the Newport News Waterworks system. A similar
host agreement between New Kent County and Newport News provides 1 mgd of the reservoir storage for
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their future use. New Kent County indicated to the District in 1994 that they currently had no plans for
using the water reserved for them in the reservoir storage.

According to the Final EIS, there are currently no substantial uses of the Mattaponi River basin for water
supply. The Year 1990 estimated average withdrawal of water from the Mattaponi River basin was 4.64
mgd (71% is for domestic, commercial and institutional uses; 21% is for irrigation; and 8% is for
industrial, manufacturing and mining purposes.) Approximately 3.1 mgd of this withdrawal is for
consumptive use; that is, the water is not returned to the river. On the other hand, amost all of the 75
mgd withdrawal for the King William Reservoir would be a consumptive use to the Mattaponi River
because it would be pumped to the reservoir in the Pamunkey River watershed and then transferred out-
of-basin. Only the water discharged as a downstream release from the dam (and potentially the host
allowances for New Kent and King William County) would return to the Y ork River system.
Furthermore, the users of the water are in the Lower Peninsula area where wastewater discharge would be
into the lower Y ork, Chickahominy and James River basins.

The King and Queen County Board of Supervisors is very concerned that the Mattaponi River would not
be able to meet their future water supply needs if the RRWSG is allowed to take so much of the water.
The proposed 75 mgd withdrawal represents approximately 15 percent of the estimated average annual
flow of 484 mgd in the freshwater tidal area of the Mattaponi River at Scotland Landing. While thisisa
small percentage of the annual flow, the proposed withdrawal could effectively preclude the use of the
Mattaponi River as a dependable water source by other jurisdictions and riparian owners (farmers) within
the watershed. River water withdrawals must comply with minimum instream flow (MIF) standards
imposed by the Virginia Department of Environmental Quality. During seasonal low flow conditions
from June through October, the withdrawal schedule using the modified 80% Exceedence MIF could
possibly transfer to the Lower Peninsula up to 40% of the total flow at Scotland Landing on a single day.
This would be most, if not all of the water that exceeds the minimum instream flow of 114 mgd, leaving
little or none for use of Mattaponi watershed residents. Under the less restrictive 40/20 MIF, pumping
would be allowed when freshwater flows exceed 99 mgd; therefore, even less would be left for use by
Mattaponi watershed residents. The County is also concerned that the encroachment of more saline water
in the Mattaponi River could cause salt water intrusion into shallow aquifers especialy at West Point.

The Caroline County Board of Supervisors is also opposed to the King William Reservoir because it
would restrict their future use of the Mattaponi River for water supply. They feel they should be allowed
to have their “fair share” of the Mattaponi River water. They also point out that the applicant’s
determination of Caroline County’s need is based on a study that is more than 10 years old and no longer
accurately reflects Caroline County’ s consumptive needs since growth has been faster than projected.
Caroline County feels that groundwater systems within the County will be inadequate to meet their
demand within the next few years and predict that by 2014, they will need their own surface water source
to meet their demand.

Numerous farmers on the Mattaponi River use river water to irrigate their crops. The RRWSG's analysis
indicated that crops currently grown by these farmers would be tolerant of the small predicted salinity
increases brought about by the withdrawal. Therefore, they concluded that there would be no adverse
impacts on irrigation as a result of withdrawals. The RRWSG'’ s analysis is based on the results of the
VIMS salinity study which did not consider the cumulative effects of other consumptive uses or the
additive effect of the proposed withdrawals with natural, pre-existing salinity fluctuations. The
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RRWSG's analysis also did not appear to consider future increases in agricultural irrigation in the
Mattaponi watershed.

b. Navigation, Present and Prospective:

(1) Mattaponi River: The Mattaponi River is navigable at its confluence with the Y ork River
and for some distance upstream. Based on historical records, the head of navigation for legal purposesis
presumed to be the Guinea Bridge in Caroline County. It experiences moderate to heavy recreational use
especialy during weekends and holidays throughout the summer. The river is approximately 400 feet
wide at the mean low water elevation in the vicinity of the proposed intake site. The proposed 180-foot
long intake structure would be constructed paralel to the shoreline approximately 125 feet channelward
of the mean low water line. A 72-foot long pier with an enclosed boathouse would be constructed
adjacent to the intake structure to provide mooring and storage of a boat for use in water quality sampling
and screen maintenance. The pier would extend approximately 20 feet channelward of the mean low
water line. The intake structure would consist of six T-shaped pipes with atotal of twelve screen-covered
openings. The structure would be located in approximately 21 to 25 feet of water, providing a minimum
of 7 feet of vertical clearance at mean low water. Although recreational craft should not be affected by
the intake structure, the intake area would be marked by warning buoys. Sounding data indicate that the
remaining navigable portion of the river is approximately 175 feet wide with a minimum depth of -7 feet
at mean low water. Therefore, river usage by larger commercia or pleasure craft should not be restricted.
The proposed intake structure and pier should not adversely impact navigation in the Mattaponi River.

(2) Cohoke Creek: The proposed reservair is located in the non-tidal waters of Cohoke Creek, a
tributary to the Pamunkey River. Recreational navigation occurs in the 85-acre Cohoke Millpond, an
existing impoundment downstream of the proposed dam site, and in the short tidal reach below the
Cohoke Millpond Dam adjacent to Route 632, but is hot known to exist above the Millpond. The
privately owned Cohoke Millpond is currently fed by approximately 16 miles of perennia streams and 14
miles of intermittent streams from the total 17-square mile drainage area. Water levels are maintained by
the Cohoke Fishing Club through the use of a gate-controlled spillway, which feeds into a 30-inch culvert
running under Route 632. Approximately 3,500 gallons of water per minute, or 5 million gallons per day,
flows through the culvert into the tidal waters of the Pamunkey River under normal conditions. Average
depths throughout the pond during periods of normal elevation are 5 feet. The proposed King William
Reservoir dam would affect roughly half of the Cohoke Creek watershed and would reduce the volume of
water entering the Millpond by approximately two thirds. This in turn would reduce the existing flow
over the spillway to approximately 1,200 gallons per minute under normal conditions. However, this
two-thirds reduction in the total water volume is not expected to adversely affect the Club's ability to
control water depths or to navigate within the confines of the Millpond during normal conditions.

Impacts to navigable capacity would be associated with abnormal drought events, but should be
temporary in nature. Therefore, no adverse impacts to navigation in the Millpond are anticipated. No
adverse impacts are anticipated to navigation in the Pamunkey River.

c. Flood Height, Drift and Flood Damage Protection:

(1) Mattaponi River: The proposed 75 mgd maximum daily withdrawal represents
approximately 15 percent of the estimated 484 mgd average annual flow in the freshwater tidal area of the
Mattaponi River at Scotland Landing (river mile 24), but could possibly represent up to 40 percent of the
total flow in a single day during the seasonal low flow period. The total freshwater discharge at the
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mouth of the Mattaponi River is estimated to be 581 mgd. The mean tidal range at Scotland Landing is
3.56 feet. No measurable effects on tidal height or range or flood damage protection are anticipated.
Water depths in the Mattaponi River would not be measurably impacted by the proposed withdrawals
since the intake would be located in tidal waters.

(2) Cohoke Creek: Cohoke Creek is atributary to the Pamunkey River. The Cohoke Creek
watershed has an estimated drainage area of 17 square miles. The Creek’s tributary system consists
primarily of non-tidal perennial and intermittent streams. A 100-year old dam near the mouth of Cohoke
Creek has created the 85-acre, privately owned Cohoke Millpond. Numerous beaver dams currently exist
on approximately 8 miles of the creek above the millpond. No adverse effects on flood height, drift and
flood damage protection are anticipated.

d. Erosion or Accretion:

(1) Mattaponi River: The relative elevation of wetlands to the river are maintained when there is
a balance between sediment accretion rates and erosion and subsidence rates. Erosion and accretion could
result in long-term changes to plant communities. The withdrawal of up to 75 mgd of water from the
Mattaponi River would reduce kinetic energy from freshwater flows. This has the potential to alter
erosion rates and suspended sediment loads. In their draft plan for monitoring changes to wetlands on the
Mattaponi River, Dr. Arlene Darke and Dr. Patrick Megonigal of George Mason University (members of
the River Monitoring Team assembled by the District) concluded that these changes would be expected to
alter wetland geomorphology and the substrate available for plants, thereby contributing to changesin
wetland community composition (see Section 8 k, Monitoring Plan).

Also, the Fish and Wildlife Service and the Virginia Department of Game and Inland Fisheries expressed
concern that the proposed intake structure in the Mattaponi River could cause erosion or accretion of the
adjacent marshes and potentially eliminate suitable habitat for the sensitive joint-vetch, a federally-listed
threatened and state protected plant species. In an attempt to address this issue, the City of Newport
News hired a coastal engineer to examine the potential indirect impacts of the intake structure on flow
velocities and sediment depositional patterns in the Scotland Landing-Garnetts Creek Marsh area. The
findings were presented in a September 1996 report entitled “ Study of Potential Erosional Impacts of
Scotland Landing, Water Intake Structure on Garnetts Creek Marsh, Mattaponi River, Virginia’ by Dr.
David R. Basco.

Dr. Basco’s objective was to analyze the water velocities and sediment transport potential before and after
intake construction to determine if arelative change in sediment potential would occur and to predict the
extent of expected change in sediment deposition and scour patterns on the nearby marsh geometry. Due
to time constraints, the study relied on existing information provided by Malcolm Pirnie, Inc. and asingle
site visit by Dr. Basco. The study was limited to the area immediately surrounding Garnetts Creek Marsh
across from the proposed pump station and the sensitive joint-vetch colony on the south side of the
Mattaponi River upstream of the proposed intake. The report stated, “...the increased mean velocities
and sediment transport potential are so small that the possibility for excessive erosion of Garnetts Creek
marsh and the south-side shore is minimal to non-existent” (emphasis added). Based on the findings of
this report, the RRWSG has extrapolated from this statement that “the installation and operation of the
intake will not ater any of the river’s existing circulation patterns in a manner that would lead to
increased erosion along its shoreline.”
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Dr. Basco's report actually indicates that while erosion would not be expected to be excessive, small
changes in flow and circulation would result in erosion and/or accretion of the shoreline. The report's
findings were that the proposed intake would reduce the flow cross-sectional area by only 1.1 percent, but
would present a blockage to secondary currents across the river bend that would result in a 2 percent
increase in sediment transport potential which could enhance sediment settling at Garnetts Creek Marsh.
The intake would increase the maximum tidal flood velocity by less than one percent, but would produce
awake region with increased turbulent kinetic energy that would impact the south-side bank both
upstream and downstream of the intake structure. Turbulent wake would be created by the ebb currents
and the secondary currents near the river bend where the pump station would be located. Sharp surfaces
and edges of the intake screen would generate increased levels of turbulent energy when the ebb flows
pass the screen, so that turbulence will be transferred downstream and will diffuse vertically to the surface
and down to the river bed.

This increased turbulent energy could reach the sensitive joint-vetch area on the south side of the river,
especially during elevated water and flood events. The south-side colony, which is subject to natural
erosion processes from freshwater flooding events, may have increased levels of turbulence during daily
cycles of the flood tide, consequently, increased erosion could occur. The report also indicated that a
smaller wake would extend upstream during daily tidal flooding, and the area of turbulence caused by the
water intake may reach the mean high waterline in the south-side colony. Dr. Basco noted that existing
models could not predict the exact dimensions and energy content of the turbulent wake or what effects
this increased turbulence would have on the species. These changes would be permanent and the effects
would be continuous and cumulative. Therefore, he recommended monitoring the level of daily flood tide
induced wake turbulence upstream, and monitoring of the south-side habitat after intake construction to
determine if protective measures would be needed. Dr. Basco also suggested that monitoring after
construction was the only way to evaluate the potential sources of erosion impacts. While | believe the
potential for turbulence-induced effects would be minor, they cannot be completely discounted.

(2) Outfall on Beaverdam Creek: The applicant proposes to use Beaverdam Creek as an inter-
reservoir conveyance channel for water pumped from the King William Reservoir to the Diascund Creek
Reservoir. The 11.7 mile pipeline would terminate at a pre-cast concrete outfall structure with a 30-foot
riprap apron. A 33-foot wide by 3-foot deep trapezoidal discharge channel would be excavated through
150 linear feet of vegetated wetlands to connect the outfall to the main channel of Beaverdam Creek. The
outfall would be designed for a maximum discharge flow of 50 mgd (see Map 4 — Aeria Photo of
Beaverdam Creek and Diascund Creek Reservoir).

In the RRWSG's original application, the outfall structure for the pumpover was located approximately
1.3 miles upstream of the normal pool elevation of the Diascund Creek Reservoir, in athird order stream
segment of Beaverdam Creek on the north side of Interstate 64. Beaverdam Creek flows southward under
the 60 to 75-foot wide concrete supported 1-64 bridge. The Diascund Reservoir is located on the south
side of the interstate. Normal pool elevation of Diascund Creek Reservoir is 26.0 feet at mean sea level.
Elevation of the originally proposed outfall was 35 feet at mean sea level or 9 feet above normal pool
elevation of the reservoir. The discharged water would flow through a small perennial low-flow channel
for approximately 4,000 feet before entering a channelized portion of the Beaverdam Creek/wetland
complex located approximately 500 to 600 feet upstream of the Interstate 64 crossing.

The District staff and the federal advisory agencies expressed concern that stream channel erosion could
be significant, even if the released high flows stay within their banks. The U.S. Fish and Wildlife Service
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commented that repeated peak flows of this magnitude could severely degrade the biological integrity and
channel morphology of Beaverdam Creek by causing scouring of the stream channel, channel
downcutting, dewatering of the floodplain and channel widening. EPA provided similar comments. The
Virginia Department of Game and Inland Fisheries commented that the Final EIS did not evaluate the
impact of the increased frequency of high flows in Beaverdam Creek and that it is highly likely that
increased flows would increase erosion, especially during periods of high flow. All three agencies
recommended that the discharge point on Beaverdam Creek be moved to the Diascund Reservoir.

Based on those concerns, the District recommended that the RRWSG provide an analysis for inclusion in
the Final EIS that would fully and completely evaluate the feasibility of extending the pipeline all the way
to the receiving reservair, rather than merely the applicant’s previous statement that doing so would be
too costly ($4 million). The RRWSG failed to provide the requested evaluation for the Final EIS; instead
they attempted to minimize the potential for erosion by extending the outfall location another 0.5 miles
downstream, thereby reducing the impacted section of streambed to 0.8 miles. The RRWSG modified
their application in December 1996 to relocate the outfall approximately 3,800 feet downstream to a point
which is approximately 1 foot in elevation above the normal pool of Diascund Reservoir. The new
location would be approximately 600 feet upstream of the 1-64 crossing of Beaverdam Creek. The Fish
and Wildlife Service, EPA, the National Marine Fisheries Service and the Virginia Department of Game
and Inland Fisheries continued to recommend that the potentially significant adverse impacts to
Beaverdam Creek should be avoided by extending the pipeline all the way to the Diascund Reservair.

() Site Conditions of the Relocated Outfall Site: The relocated outfall structure would be
situated within atransitional zone between a floodplain forested wetland and a highly diverse, mixed
scrub-shrub, emergent and sub-emergent community. Dominant trees include red maple (Acer rubrum)
and sycamore (Plantanus occidentalis). The herbaceous community consists of, in part, various species of
smartweeds (Polygonum spp.), pondweeds (Potamogeton spp.), cut grass (Leersia spp.), sedges (Carex
spp.) woolgrasses (Scirpus spp.), cattails (Typha spp.) and blueflag (Iris virginica). It is anticipated that
species composition in the herbaceous layer would be substantially more diverse during the later part of
the growing season as non-persistent species emerge. Soils at the site consist of a Johnston mucky loam;
a coarse-loamy, siliceous, acid, thermic cumulic humaguepts. Johnston soils are very deep and poorly
drained which are formed in loamy fluvial sediments. Beneath 2 inches of standing water, soils examined
at the relocated outfall site consisted of a peaty muck “O” horizon 0 to 14 inches deep, a “Cgl” horizon of
adark brown fine sandy silt from 14 to 24 inches and a“Cg2” horizon of gray-brown medium sand from
24 to 54 inches. Clay content ranges from 2 to 20% depending on the horizon investigated. Permeability
is moderately rapid (2-20 in/hr). Organic content for the Johnston seriesis high (8-18%). However, due
to the landscape position where stream morphology and the cross sectional geometry flatten considerably
compared to upstream segments, the organic buildup has increased significantly. Thisis due primarily to
the long-term sustainability of thislow gradient, low energy system situated in a broad flat alluvia plain
within arelatively undisturbed, pristine watershed. The existing soil conditions at the discharge site, as
evaluated by the District and U.S. Fish and Wildlife Service are consistent with the data presented in the
Sail Survey of New Kent County. Statements advanced by the applicant on soil conditions are
inconsistent with agency findings and the soil survey data itself.

It is recognized that channelization of a portion of Beaverdam Creek has removed the upper horizons of
the pre-existing natural substrate. However, field inspection revealed that portions of the channel have
filled in sufficiently to support lush emergent, sub-emergent and aquatic vegetative communities. Thisis
the result of a slow accumulation of natural stream sediments and organic matter, accelerated to some
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degree by the construction of beaver dams which further slow normal water velocities. The channel does
not contain “stiff clays that are resistant to erosion” as purported by RRWSG in the Final EIS.

(b) Impact Analysis: The underlying substrate in both the emergent and sub-emergent
vegetated communities contains a high organic content which is indicative of conditions of alow energy
system. The presence of beaver activity, both upstream and downstream of the proposed outfall, further
supports the conclusion that this portion of Beaverdam Creek is alow energy system with wetland
communities that are highly susceptible to potential changes in supporting hydrologic and hydraulic
conditions, rates of stream erosion, turbidity and sedimentation. The sustained increase from 4.5 mgd to
32.6 mgd average annual flow would undoubtedly result in erosion and transport of easily removed
components of the aquatic substrate, (i.e., organic material, silts and fine sands.) This would result in
increased sedimentation rates within the upper reaches of Diascund Reservoir, decreased water quality
from resulting turbidity and re-suspension of nutrients and pollutants.

The RRWSG characterized the proposed rel ocated outfall structure as being at “.....the upstream end of a
man-made, riprapped channel constructed at the foot of an I-64 embankment fill section.” Thisis
inaccurate as the channel is only lined on the south side immediately adjacent to and parallel with 1-64.
Placement of the structure was evidently intended to abate any naturally occurring erosional forces from
storm events on the road embankments for 1-64 within this section of Beaverdam Creek. This revetment
extends to an area on the south side of the westbound lane where it terminates. The north and east sides of
the man-made channel are unlined and thus exposed to erosional forces. Furthermore, the channel does
not extend downstream to the open water portion of Diascund Reservoir. Rather, the man-made channel
terminates approximately 100 feet south (downstream) of the eastbound lane of 1-64. From that point,
although reported to be within the normal reservoir pool elevation of 26.0 feet at mean sea level, water
must actually flow through a series of braided channels and forested wetlands for approximately 1,600
linear feet before it enters the open water portion of the reservair.

The RRWSG responded to concerns raised by the federal advisory agencies regarding environmental
impacts associated with the relocated outfall. However, their rebuttal evaluated the discharge in terms of
flow velocities per event for potential erosional impact rather than assessing flow volume, duration of
peak discharge and frequency of peak discharge for potential impact on the existing wetland ecosystem.
The RRWSG utilized the U.S. Soil Conservation Service's TR-55 Graphical Peak Discharge method to
model pre- and post high flow conditions. Current pre-project stream flow at the discharge point averages
4.5 mgd. Post-project peak discharge plus ambient flow would raise the discharge to 54.5 mgd. This
would represent a 12-fold increase above existing average conditions. Average post-project flow
conditions would raise the flow to 32.6 mgd, representing a 7-fold increase above existing average
conditions.

The TR-55 is a useful model for application in small rural and urban watersheds to analyze peak flow
scenarios. One of the model’ s variables, Q (runoff depth in inches) is based on a 24 hour cycle. The F
factor is an adjustment for ponds and swamps but can only be applied to ponds and swamps that are not
along the main flow used to determine the time of concentration. Therefore, the data developed by the
RRWSG utilizing the TR-55 methodology may not be accurate, since much of the upstream watershed is
comprised of forested wetland swamps hydrologically supported by the stream modeled. Even if the
model produced accurate results, it would only be applicable downstream to the point of discharge at the
outfal structure, since flow from the pumpover is assumed to be continuous. Evaluation of the continuous
hydrologic loading of this section of Beaverdam Creek must be accomplished utilizing other modelsin
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which the time of concentration and lag time are major variables. The purpose of such modeling would be
to determine the magnitude of hydrologic change on the wetland resources in the near zone of the
discharge structure and downstream to the open water of Diascund Reservoir, not to analyze potential
erosional forces as was employed by the RRWSG. Additionally, the RRWSG did not take into account
existing cross-sectional variations of creek morphology below the discharge point in their velocity
calculations.

The RRWSG claims that increased flow velocities could be beneficial to aquatic life and support a wide
assemblage of organisms by providing higher dissolved oxygen levels, higher nutrient flushing rates and
greater saturation of the floodplain wetlands through recharge. It appears highly unlikely that the stream
ecosystem would experience changes that would be beneficial. As existing fish and invertebrate
populations are adapted to an average flow of less than 5 mgd, continuous flow events of 32.6 mgd or
continuous peak flows of 54.5 mgd would likely change long-term species composition. The National
Marine Fisheries Service expressed concern that excessive turbidity would reduce water quality in the
Diascund Reservoir and Diascund Creek, affecting the anadromous fish that Diascund Creek supports,
and channel enlargement would eliminate the diversity of water depths found in naturally meandering
streams. The RRWSG has failed to substantiate their claims. It appears much more likely that the portion
of Beaverdam Creek below the outfall would become a degraded system, by increased flow volumes and
velacities similar to those streams subjected to excessive stormwater loading in urban areas, since the
flow events would occur at a frequency in orders of magnitude above natural conditions.

The applicant offered to correct any erosional problems that developed by implementing such measures as
the construction of check dams to dissipate flow velocities and reduce bank undercutting. According to
the U.S. Fish and Wildlife Service, this position reflects a lack of understanding of stream dynamics, and
that any attempts to correct stream morphology problems once they have occurred are unlikely to

succeed.

The relocated outfall structure could also adversely impact a nesting population of the great blue heron
(Ardea herodias), a species protected under the Migratory Bird Treaty Act. During a March 2000 site
inspection District personnel observed a small initiating rookery of 4 nests located at the very site of the
outfall structure. Great blue heron rookeries are very susceptible to human activity and disturbance and
are usually only found in forested wetlands removed from the presence of human activity. Construction
and operation of the outfall could force the nesting pairs from the rookery, causing nest abandonment.
The RRWSG has failed to include any discussion regarding efforts to avoid or minimize impacts to this
rookery. Construction and operation of the outfall structure and channelization of 150 linear feet of
vegetated wetlands directly beneath a great blue heron rookery could induce unnecessary and, therefore,
unacceptable impacts to the rookery. Relocation of the outfall structure further downstream would
minimize or avoid impacts to the rookery.

Impacts to existing wetland resources through increased depth of water and duration would be
anticipated. Changes range from slight modifications in community composition to complete loss of
vegetated systems, depending on the depth and duration of increased water levels. Biogeochemical
cycles, such as denitrification, organic decomposition and ferric iron reduction would be adversely
impacted with increased rates of flow, ateration of both the anaerobic and aerobic layers of stream
stratigraphy, and alteration of the phosphorus cycle through changes in sediment deposition and re-
suspension.
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Operation of the pumpover with an average 7-fold increase above existing flow conditions in Beaverdam
Creek would adversely and permanently change stream dynamics. Changes in stream morphology would
result and this low energy system would experience degradation due to sustained increases in flow
volumes and velocities. Increasing the average stream flow condition from 4.5 mgd to 32.6 mgd would
generate damaging levels of sustained flow volume on downstream aquatic resources, including vegetated
wetlands, fisheries and benthic populations. Sustained flow volumes would increase rates of erosion and
subsequent deposition of erodible materials (including highly erodible materials such as organics and
silts), and would potentially decrease water quality downstream to Diascund Creek Reservoir. The
applicant has failed to demonstrate that increasing the magnitude of flow in Beaverdam Creek from an
average daily flow of 4.5 mgd to 32.6 mgd would be beneficial to the aquatic ecosystem or that it would
not be harmful. Also, the RRWSG has failed to demonstrate that these potential adverse impacts are
unavoidable. (For a more detailed discussion of this issue, see the District’s report entitled “ An evaluation
of the outfall on Beaverdam Creek.”)

(3) Cohoke Creek: The existing Cohoke Creek vegetated wetlands perform some sediment
retention, but sediment pulses are regularly transferred to downstream wetlands. This downstream
transport of sediment is not only normal, but is essential for the natural maintenance of a healthy riverine
system. Sediment that is normally transported and deposited downstream would be retained by the
proposed King William Reservoir dam and lost to the Cohoke Creek system. The RRWSG estimated that
approximately 85 tons of sediment per year would be retained by the proposed dam.

Similarly, the applicant developed a simple model that estimated that the proposed reservoir and the
Mattaponi River pumpover would increase nitrogen loading by 44,507 pounds per year and increase
phosphorus loading by 11,931 pounds per year above current nutrient loading rates in the Cohoke Creek
watershed. The RRWSG counted any nutrient treatment of the pumpover volumes as a net benefit, but
even discounting problems associated with trying to quantify the degree of assimilation within the
reservoir, the net effect of the pumpover would be elevated nutrient levels in Cohoke Creek proper.

The RRWSG claims that this sediment and nutrient retention would be beneficial to the York River and
the Chesapeake Bay. Whereas, in fact, maximizing sediment retention functions would actually be
detrimental to the Cohoke Creek system, and the proposed reservoir could result in elevated nutrient
loading to the Cohoke Creek watershed. As sediments are eroded downstream of the dam and not
replaced by sediments from upstream, there would be an alteration of the streambed and floodplain,
which would affect the extent and character of the downstream wetland system. Also, the proposed
reservoir would disrupt the existing nutrient transport linkage between the Cohoke Creek headwaters and
lower creek mainstem, and result in changes to nutrient loading to the Cohoke watershed. (A detailed
review of sediment retention and nutrient assimilation appears in Section 8 f (2) (d).)

e. Water Quality:

(1) Mattaponi River: The Virginia Department of Environmental Quality (DEQ) maintains a
water quality monitoring station on the Mattaponi River at the Walkerton Bridge, 5 miles upstream of the
proposed intake at Scotland Landing. Recent data from the monitoring station indicates that water quality
in the Mattaponi River is excellent. All surface waters within the Mattaponi River basin have been
designated as “effluent limited” by DEQ and there are currently no designated major municipal or
industrial discharges in the Mattaponi River basin. Current management of the Mattaponi system in a
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relatively undevel oped state with low consumptive uses has resulted in minimal impacts to both water
guality and quantity.

(@ Minimum Instream Flow Requirements. The Corps of Engineers does not have the
authority to allocate water by regulating the amount of water that can be withdrawn from a water body.
That authority rests with the Commonwealth of Virginia. However, the Corps has the authority to require
the maintenance of sufficient minimum instream flows to insure that impacts to water quality, fisheries,
recreation, and navigation are minimized. (Regulatory Guidance L etter 85-7).

The Code of Virginia, Section 62.1-44.38(b) directs the Virginia State Water Control Board (VSWCB) to
estimate, for each major river and stream, the minimum instream flows necessary during drought
conditions to maintain water quality and avoid permanent damage to aquatic life. In thisanalysis, it is
important to quantify the beneficial uses within the stream, which need to be protected. A full
understanding of the extent to which the MIF is contravened under natural conditions, and the extent to
which offstream uses may add to these contraventions is necessary for assessment of MIF conditions.

There have been many methods developed to generate instream flow recommendations. These methods
analyze fisheries, recreation, aesthetics, power generation and wastewater assimilation to determine the
amount of water necessary to protect instream resources. The analysis of higher spring or flushing flows
is also necessary in order to assess the impacts to fish migration or the removal of fine sediments from the
stream bottom. Impoundments often provide a dampening effect during extreme flows but also may
eliminate the seasonal high flows necessary for ecosystem maintenance (VSWCB, 1986).

The Tennant (Montana) Method is one of the most frequently utilized instream flow assessments.
According to DEQ, this method was developed based on the analysis of hundreds of flow regimes near
USGS gauges in many states. The recommendations are based on many years of observations regarding
the adequacy of various flow rates to meet the needs of aquatic resources. The VSWCB (1986)
confirmed that much of the early research used to develop the method was conducted on eastern streams
with geomorphological characteristics similar to those found in the Commonwealth of Virginia. The
report also confirms that there is some level of consistency in the relationships between the width, depth
and velocity of discharge of streams in different physiographic provinces.

Advantages of the Tennant Method are that it is quick, inexpensive, and easy to use. It uses an
incremental approach because the relative health of the agquatic habitat can be evaluated for different
flows. It can be extended to ungauged streams by averaging the flow recommendation values for gauged
areas for a specified drainage area. The Tennant Method allows for either annual or seasonal assessment
of stream quality by modifying the analysis to reflect periods vital to the health of aquatic life. The
VSWCB (1986) stated that dividing the year into two 6-month periods corresponding to the wetter or
dryer portion of the year may not be appropriate in Virginia since the critical periods may not correspond
to high flow seasons. The District believes a more accurate use of the Tennant Method would be to
divide the year into periods of critical life history stages to insure that necessary flows are adequate
during these times of the year.

The 80% Exceedence Flow, another MIF methodology, is based on the monthly flow rate which has the
probability of being exceeded 80 percent of the time during the period of record. The 80% Exceedence
Flow can be modified to provide additional protection measures for instream resources and/or future
demand needs for the watershed. The 80% Exceedence Flow also provides additional protection to
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instream needs as it utilizes median monthly flows as the basis for the MIF conditions rather than the
mean annual flows of the Tennant Method. The fluctuating flows allow for additional MIF values during
critical times of the year (i.e., anadromous fisheries migration or spawning periods, endangered or
threatened species propagation, salinity intrusion periods).

The proposal by the RRWSG is stated in the Final EIS to be high flow skimming in order to avoid
potential impacts when saline water naturally moves farther upstream during dry periods. In aletter dated
5 September 1996, Malcolm Pirnie, Inc. discussed the MIF proposa and concluded that the estimated
tidal flow near Scotland Landing was over an order of magnitude greater than the estimated freshwater
discharge. Thus, the influence of tidal flow at Scotland Landing would dominate hydrology and
overshadow any potential effects of withdrawals on natural streamflow variability.

The FEIS utilized such a Modified 80% Exceedence flow for both the Pamunkey River withdrawal and
the KWR-II reservoir. For the Pamunkey River, this flow was modified to include a minimum flow rate
of 140 mgd which must be maintained when available, an additional 25 mgd for irrigation during the
months of April to September, and an additional 40 mgd for possible future Hanover County withdrawals
(FEIS, 3-10). For the Mattaponi River, the 80% Exceedence flow was modified to set up a minimum
flow threshold of 108.5 mgd (lowest median monthly streamflow value (September) at Scotland Landing)
and reserve an additional 5.5 mgd for the SWCB's projected Y ear 2030 consumptive uses in the
Mattaponi River Basin (exclusive of potential use by RRWSG jurisdictions) (FEIS 3-11). The FEIS also
states that, “Based on the Mattaponi River Basin streamflow records for the Water Y ears 1942 through
1987, it is estimated that the assumed Mattaponi River MIF (Modified 80% Exceedence flow) would
allow some withdrawals to occur 69.6 percent of thetime.” In addition, the FEIS acknowledges that,
“The Modified 80% Monthly Exceedence Flows MIF would better preserve the shape of the Mattaponi
River's natural season hydrograph and establish monthly MIF levels which are higher for each month of
the year.”

The RRWSG proposed the use of the 40/20 Tennant MIF at KWR-IV in the FEIS due to the reduction in
the total and available storage of 9.0 and 6.6 hillion gallons, to provide for sufficient safe yield, and to
allow more frequent withdrawals from the Mattaponi River. Asthe District staff could not make any
determination of acceptability of specific permit conditions until the final permit decision, it should be
noted that the District did not approve the use of the 40/20 Tennant method instead of a modified 80%
exceedence MIF as asserted by the RRWSG. The District staff merely stated that the 40/20 Tennant
method might be determined to be sufficient to protect resources in the Mattaponi River after conclusion
of the reviews of impacts to anadromous fish and the sensitive joint-vetch. The FEIS stated that, “The
KWR-IV reservoir configuration, in combination with other practicable project components, would
provide sufficient yield to meet the RRWSG' s projected needs if the originally proposed 40/20 Tennant
MIF were retained for the Mattaponi River pumpover. If amore restrictive MIF were imposed, then the
reservoir yield would not be sufficient to meet projected needs of the Lower Peninsula localities and host
communities through the RRWSG'’ s planning horizon.” Safe yield is an accepted planning device, but it
does not represent the actual amount of water available to consumers during a severe drought. In
practice, water managers impose emergency restrictions well in advance of the point of total depletion to
reduce the risk of failure to the system (FEIS, 3-8). The safe yield is based on the level of acceptable risk
and management’ s conclusions as to the reliability and resiliency of the system to respond during critical
dry periods.
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The calculations performed by the RRWSG utilized a minimum acceptable reservoir dead storage of 33.3
percent of the total storage. A model developed for Newport News Waterworks by Camp Dresser McKee
(CDM) and referenced in the FEIS (3-9) calculated actual dead storage as 11.8 percent of the total storage
capacity, which corresponds to the percentage of total storage within the existing Newport News
Waterworks reservoirs from which water could not be pumped by existing pumping stations. Comparing
the 33.3 percent dead storage level proposed by the RRWSG with the 11.8 percent actual dead storage
calculated by CDM, the RRWSG plans to use only 76 percent of the available water in the reservoir and
to hold 24 percent of the potentially available water in reserve. Therefore, the RRWSG has
underestimated the true safe yield of the system. Furthermore, even if the default value of 25 percent
dead storage is used instead of the CDM figure of 11.8 percent dead storage volume, Newport News
Waterworks' preferred 33.3 percent dead storage still reduces available water by 11 percent. If the
additional 11 percent of the available water is included in the assessment of safe yield for the KWR-1V
reservoir, then the potential difference between the currently proposed 40/20 Tennant MIF and the
Modified 80% Exceedence MIF would be negligible. Thus the RRWSG could provide additional safety
margins within the Mattaponi River with no detrimental impact to the reservoir by utilizing the Modified
80% Exceedence figures.

Newport News claimed that the DEQ permit was unfairly restrictive, reducing by as much as one-third
the amount of water they could withdraw from the Mattaponi River. They stated that DEQ's required
Minimum Instream Flow and other conditions of the permit would provide only 16 mgd safe yield benefit
and would “cripple the project.” However, in areport dated 27 October 2000, the City of Newport News
re-calculated the safe yield benefit of the KWR-IV reservoir configuration based on the conditions
contained in the Virginia Water Protection Permit and determined that the reservoir would provide 19 to
21 mgd.

The Institute for Public Representation (IPR), representing the Mattaponi Indian Tribe, commented to the
District that the proposed minimum instream flow presented by the RRWSG would have a negative
impact on the shad population in the Mattaponi River. Since shad are of critical importance to the
Mattaponi Tribe as both a source of food and income as well as a resource of cultural and religious
significance, additional protection measures to minimize any impact to their population dynamics is
something | consider to be warranted. The National Marine Fisheries Service commented that because
anadromous and semi-anadromous fish populations in the Mattaponi, Pamunkey, and Cohoke Creek
drainages are currently low, significant impacts to these species are not tolerable. In his review of
potential effects of the proposed withdrawal on anadromous fish in the Mattaponi River, Dr. Greg
Garman of Aquatic Resources, LLC, consultant to RRWSG, expressed concern that adequate stream
flows and natural hydroperiods be maintained during the summer months to protect the riverine and
riparian habitat for juvenile fish and suggested the maintenance of a more conservative minimum
instream flow (MIF) than the 40/20 Tennant method proposed by the applicant for this critical period.
The Virginia Department of Game and Inland Fisheries also recommended that the RRWSG adopt the
Modified 80% Exceedence flow schedule as well as a time-of-year restriction during construction of the
intake structure in the Mattaponi River from 15 February through 30 June to protect spawning
individuals.

By letter dated 18 September 1998, the U.S. Fish and Wildlife Service submitted their Biological Opinion
for the King William Reservoir project. As part of the Conservation Recommendations for protection of
the federally listed threatened sensitive joint-vetch, the Service suggested, “The adoption of the minimum
instream flow restrictions on raw water withdrawal from the Mattaponi River... which stipulate a
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Mattaponi River flowby regime (water amount left for instream purposes) of a Modified 80% Exceedence
of each month’s flow duration statistics.” The Service stated that other flow levels could be investigated
to provide additional water during several winter months. The Service noted that the proposed 40%/20%
minimum flow did not have enough linkage to biological processes or historic flow regimes. In addition,
many parameters beyond salinity levels affect the functioning of atidal freshwater ecosystem since many
riparian plants are adapted to seasonal timing components of a natural flow regime of flowering, seed
dispersal, germination and seedling growth.

The agreement between the City of Newport News and King William County for the development of the
King William Reservoir requires that the water surface elevation of the reservoir stay at the highest level
practical to accommodate recreational interests. The City agreed to design and construct a boat ramp and
floating pier to insure that recreational access will be maintained provided that the water surface elevation
iswithin 15 feet of the spillway elevation. There are also monetary penalties involved if the reservoir
surface elevation drops below this elevation for 6 percent of the calendar year. For this reason, the
RRWSG will seek to maximize the withdrawals from the Mattaponi River in order to protect the
recreational interests within the reservoir. This higher withdrawal rate may result in increased impacts to
the Mattaponi River.

The RRWSG claims that there will be no adverse impacts to anadromous fisheries, wetlands, threatened
species, or water quality as aresult of the proposed withdrawal. However, because | believe the potential
exists for impacts to these resources, the District developed monitoring protocols that would be included
as a condition of a permit, if one were to be issued, to provide long-term data gathering and analysis (see
Section 8. k, Monitoring Plan). Conclusive evidence will not be available until the various monitoring
efforts and studies have been completed many years after the project is built.

Therefore, based on recommendations from the U. S. Fish and Wildlife Service for the protection of the
sensitive joint-vetch, the concerns raised by the National Marine Fisheries Service and the Virginia
Department of Game and Inland Fisheries for the protection of anadromous fisheries, the specific
condition requiring this flowby in the Virginia DEQ's VWP permit, the availability of additional water
utilizing the default value of 25 percent dead storage level versus the RRWSG preferred 33.3 percent of
reservoir storage capacity for the KWR-IV reservoir, and the fishery concerns raised by the Mattaponi
Tribe, | have determined that flow-bys based on the Modified 80% Exceedence rules for withdrawals in
the Mattaponi River must be required if a Corps permit were issued. A detailed discussion of Minimum
Instream flow appears in the District’'s “ Analysis of Minimum Instream Flow Requirements for the King
William Reservoir Project.”

(b) Salinity of Mattaponi River Water: The proposed pumpover from the Mattaponi River
would reduce the freshwater flow in the river and would shift the freshwater/saltwater interface upstream.
The migration of more saline waters into freshwater zones presents a potential for the loss of tidal
freshwater habitat and changes in wetland plant community composition, with resultant adverse effects on
plant and animal species. These freshwater wetlands serve to protect water quality in the Chesapeake Bay
and provide habitat for rare plant species, migratory waterfowl and anadromous fish. Potential impacts to
the federally listed threatened sensitive joint-vetch and to the river's shad population are of special
concern. Species diversity is aso affected by changes in river salinity. Due to salt stress, the number of
species of wetland plants commonly found in marshes decreases as salinity increases. Furthermore,
reduced freshwater flows in the Mattaponi River could reduce kinetic energy and ater suspended
sediment loads and erosion rates. Also, the upstream movement of the freshwater/saltwater interface
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could move the flocculation point, thereby affecting sediment deposition patterns. As these changes
would affect the substrate available for plants, they would contribute to changes in the composition of
wetland communities and fish and wildlife habitat.

Sdlinity in the tidal freshwater portion of the Mattaponi River approaches zero but is aso influenced by
the rise and fall of the tide, bringing salt water upstream. Salt concentrations in tidal waters vary from
month to month depending on the amount of freshwater input from rainfall and groundwater discharge.
Because salinity has been shown to be a limiting factor in wetland plant distribution within tidal marshes,
an investigation of the possible impacts of the proposed freshwater withdrawal on salinity patterns and
vegetative communities on the Mattaponi River was performed for the RRWSG by the Virginia Institute
of Marine Science (VIMS). The results of the modeling effort are summarized in the 1991 VIMS report
entitled “Tidal Wetlands on the Mattaponi River, Potential Responses of the V egetative Community to
Increased Salinity as a Result of Freshwater Withdrawal” by Hershner, Booth and Mitchell.

Using the long-term salinity intrusion model developed at VIMS, the applicant's environmental
consultants, Malcolm Pirnie, Inc., simulated a salinity record for the Mattaponi River between 1942 and
1987 using historical and adjusted freshwater inflows. They then simulated a salinity record for the same
time period including the RRWSG's proposed freshwater withdrawal scenario. Then, VIMS compared
the predicted salinity patterns provided by Malcolm Pirnie, Inc. with the existing plant community
distributions from the summer of 1990 and historical vegetation distributions from 1953, 1971, and 1987
aerial photography. Salinity in the tidal freshwater zone ranges from 0.0 to 0.5 parts per thousand (ppt),
while salinity in the oligohaline zone ranges from 0.5 to 5.0 ppt. As plant distribution patterns correspond
to salinity patterns, long-term changes in wetland distributions can be predicted in response to anticipated
salinity changes. Wetland plants which have known associations with long-term salinities in these ranges
were chosen for the VIMS study.

The applicant's simulated salinity record indicated that the proposed withdrawal would result in an
upstream shift in the average salinity levels by about 1 kilometer (0.62 miles) and indicated only minimal
salinity increases between adjacent transects for the RRWSG' s proposed withdrawal scenario when
compared with the historical salinity record over the same period. The mean annual salinity levelsin the
critical tidal freshwater-oligohaline transition zone were predicted to increase by about 0.1 to 0.2 ppt as a
result of the proposed freshwater withdrawal scenario. The City of Newport News claims that this change
in salinity would be miniscule when compared to natural salinity fluctuations from tides and droughts.

VIMS quoted previous researchers who have reported that natural fluctuations in mean salinities due to
freshwater discharge and groundwater input as well as changes due to freshwater withdrawals have been
known to have a significant long-term impact on wetland vegetation patterns. Although the actual salinity
increase is predicted to be greater downstream, the percentage of change would be more significant
upstream where the existing salinity approaches zero. While these increases might appear small, they will
be sustained for as long as the withdrawal exists and will exacerbate any natural salinity increases during
times of drought and/or during periods when the wind pushes the tidal water farther upstream.
Furthermore, tidal freshwater and oligohaline wetlands are known to be more sensitive to persistent long-
term salinity increases than are the more stable downstream mesohaline (5.0 to 18 ppt) wetland
communities.

The authors of the VIMS report noted that the conclusions of their assessment were limited to the effects
of only the single proposed withdrawal location at Scotland Landing under the modeled RRWSG
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withdrawal scenario and are not applicable to other withdrawal scenarios. In evaluating a single
withdrawal from one river, the model did not address the dynamic relationship among the Mattaponi,
Pamunkey and York Rivers. Also, the study did not assess the effects of any other withdrawal on the
Mattaponi or Pamunkey River system, the cumulative effects of other consumptive uses, or the additive
effects of any future potential withdrawals with natural, pre-existing salinity fluctuations. The model
looked at the effects of infrequent salinity peaks due to storm events, but did not evaluate the effects of
small, but more consistent daily peaks that may have a more profound adverse effect on plant
communities.

There was significant public criticism regarding the validity of the conclusions of the simplistic, one
dimensional VIMS salinity model because it relies on monthly averages rather than capturing salinity
changes throughout a daily tidal cycle, and does not consider the vertical salinity gradient. Two
substantive critiques of the results were received in response to the FEIS (Dr. Linda M. Huzzey of the
U.S. Coast Guard Academy and Dr. Wu-Seng Lung of the University of Virginia, both on behalf of King
and Queen County). Therefore, with the assistance of EPA, the Norfolk District contracted with the
Corps Waterways Experiment Station (WES) Coastal and Hydraulic Laboratory in Vicksburg,
Mississippi to review the 1972 VIMS model and the Hershner, et al. report as well as the two critiques.

Because changes in mean salinity levels can have a significant long-term impact on vegetation patterns,
WES believes that it is important to investigate the possible impact of salinity changes over atime scale
of decades. WES concluded that the long-term approach taken by Hershner, et al. to assess the impact of
the freshwater withdrawals on possible long-term vegetation changes was technically sound because
hydrological conditions in the Chesapeake Bay vary both seasonally and on a long-term scale. They cited
areport that showed dry periods dominated from 1951 to 1969 followed by extremely wet yearsin the
1970's and wide variations over the last 20 years. WES believed that Dr. Huzzey and Dr. Lung made
valid statements in their criticisms, and agreed with many of Dr. Huzzey's concerns about the assumptions
in the VIMS study. However, Dr. Huzzey's suggestion to run a 40-year simulation of a three-dimensional
model on the Pamunkey, Mattaponi and Y ork River systems would be a formidable task that would be
both very expensive and time consuming. Considering the time and funding constraints of the permit
process, WES felt that a three-dimensional model should not be required if it can be shown that salinity
does not vary appreciably over the cross-section. Although the resolution was coarse (vertical 5 feet,
longitudinal 2.5 to 4 km spacing), WES concluded that the VIMS' assumptions of lateral and vertical
homogeneity appear reasonable. WES concluded that although the results from the VIM S one-
dimensional model were averaged over cross-sections and tidal cycles, the model is adequate to address
the impact of the freshwater withdrawals on salinity in the Mattaponi River.

WES recommended some limited three-dimensional modeling to fully justify their belief that the effects
discussed by Dr. Huzzey would indeed be small. WES also recommended a re-run of the one-
dimensional model to include the effects of anticipated known withdrawals from both the Pamunkey and
the Mattaponi Rivers to assess the cumulative impacts of consumptive withdrawals to the York River.
The applicant's environmental consultant, Malcolm Pirnie, Inc. performed the recommended analysis and
concluded that the overall mean salinity level would increase by no more than 0.01 ppt from the previous
Mattaponi River withdrawal scenario, overall mean and maximum salinity levels increases would be one
percent or less, and the predicted mean salinity levels would be less than the historical mean salinity
levels at adjacent downstream transects. From these results, Malcolm Pirnie, Inc. determined that the
conclusions from the 1991 Hershner et al. study should apply to the Mattaponi River when projected
Pamunkey River withdrawals are included in the analysis.
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WES clarified that since a numerical model is an abstraction and only an attempt to represent nature,
certain natural processes can be reproduced, while others cannot. Therefore, the modeler must select a
model that will be adequate for the needs of a study, and must determine which processes are important,
then make sure those processes are correctly simulated. WES stressed that predictions should not be made
beyond the range of conditions for which the model was calibrated. Although WES found both the VIMS
model and methodology to be appropriate, it should be noted that WES did not independently validate, or
even comment on, the conclusions drawn by the RRWSG in interpreting the results of the VIMS model.

Based on the RRWSG' s simulated salinity records, the VIMS report anticipated little or no upriver shifts
in the distribution of existing wetland vegetation as a result of the predicted upstream salinity shift. The
model predicted that the proposed withdrawal of freshwater also would not significantly increase the total
number of days or percentage of days in which seasonal mean salinities exceeded the long-term salinity
tolerances of the wetland plant community types studied. From the VIMS report, the RRWSG has
concluded that freshwater withdrawals from the Mattaponi River would be immeasurable and
inconsequential, and would not result in any impacts to fish and wildlife resources including tidal
freshwater invertebrates, anadromous fish and the sensitive joint-vetch. They have made a similar claim
concerning the Pamunkey River and its resources. It should be noted that the VIMS report addressed only
the predicted spatia distribution of existing wetlands, and did not evaluate the effects of the upstream
salinity shift on any fish and wildlife resources or endangered and threatened plant or animal species.
Therefore, the RRWSG' s extrapolation of the VIMS finding to these resources is unsupported.

The U. S. Fish and Wildlife Service commented that the Mattaponi and Pamunkey Rivers possess
outstanding resource values which are at risk from salinity intrusion. The Service aso cautioned that
while accurate, the RRWSG' s statement that “Natural Mattaponi River salinity fluctuations greatly
exceed any salinity changes that were predicted due to withdrawals’ should not be misinterpreted to mean
that as long as changes stay within the range of natural variation, salinity changes are not detrimental.
Both the Fish and Wildlife Service and the Virginia Department of Conservation and Recreation
commented that some organisms and life stages have a much lower threshold for negative effects from
chronic exposure to increased salinity or higher frequency of occurrence. During certain life stages, some
species may be harmed by acute salinity impacts that would occur during maximum pumping events. The
Service commented “ The use of ‘average pumping rate’ obscures the model’s ability to detect detrimental
salinity changes on benthos and aquatic animal species because significant departures from baseline may
be found when pumping occurs at maximum rates.” Organisms in the low-salinity upper estuary may be
particularly at risk for impact from very sight changes in water chemistry as some of these freshwater
and estuarine species may already be at the edge of their physiological tolerance. Even achangein
salinity as slight as 0.1 ppt could cause a significant decrease in growth and reproduction for these
organisms. Also, a variety of plant metabolic processes, including germination, nutrient uptake,
productivity, seed production, and community establishment are known to be affected by salinity.

Salinity is an important growth-limiting factor in wetland species and the effects of salinity on function
and anatomy may vary during various plant developmental stages.

The Virginia Department of Conservation and Recreation further commented that salinity alone is not an
adequate variable for predicting all effects of the withdrawal of freshwater on plants and animals.
Freshwater withdrawal may result in changes to water chemistry, including concentrations of macro-and
micro-nutrients such as nitrogen, phosphorus, potassium, iron, cobalt and dissolved organic carbon as
well as major inorganic elements such as chloride, sodium, magnesium, sulfate, calcium, and bicarbonate.
The U. S. Fish and Wildlife Service commented that the VIMS study does not answer all questions on the

48



CENAO-TSG

SUBJECT: Permit Application 93-0902-12 Submitted by the City of Newport News, Virginia

potential salinity intrusion impacts on aquatic plants and organisms from project withdrawals and other
cumulative withdrawals in the York River system. Intheir 28 March 1996 comments on the Supplement
to the Draft EIS, the Service stated “The Service has serious concerns with the accuracy and validity of
the conclusions drawn from the applicant’s salinity modeling efforts.” and “The numerous errors and
omissions in the salinity modeling presented in the DEIS/SEIS do not allow conclusions to be drawn
about the impacts of salinity intrusion on the Federally threatened sensitive joint-vetch or other fish and
wildlife resources.” The Fish and Wildlife Service further stated that “ Encroachment of higher salinities
would affect large portions of the Mattaponi and Pamunkey Rivers and detrimentally impact fish and
wildlife resources and their habitats as freshwater tidal zones are reduced. The concept that marsh
communities and fish spawning habitats could readily migrate upstream with salinity changesis likely
false due to a variety of unsuitable habitat features or barriers.”

(2) Pamunkey River Water: Although the freshwater flow on the Pamunkey River itself may
not change appreciably from the reduction of freshwater input from Cohoke Creek, salinity changes at the
confluence of the Mattaponi and Pamunkey Rivers could affect the location of the freshwater/saltwater
interface in the Pamunkey River aswell. This change has the potential to result in adverse effects on
plant and animal species in the Pamunkey River, but to alesser degree than those expected in the
Mattaponi River. Asin the Mattaponi River, of particular concern are potential effects to anadromous
fish spawning and reproduction and rare plant species such as the sensitive joint-vetch.

(3) Cohoke Creek: Roughly half of the total 17 square mile drainage area (8.9 square miles)
would be affected by the impoundment and the flow pattern of Cohoke Creek would be significantly and
permanently altered. The impoundment would inundate approximately 21 miles of free-flowing streams
(9 miles perennial, 12 miles intermittent) and reduce the average flows to the Pamunkey River by up to 5
mgd. The net reduction in freshwater discharge below the dam would restrict stream flows to about one
third of the existing average flow and would result in adverse impacts to the wetland vegetation and the
fish and wildlife that Cohoke Creek and Cohoke Millpond support. The RRWSG claims that flow rates
downstream of the dam would not change appreciably because their release schedule would attempt to
mimic natural downstream flow in Cohoke Creek. Nevertheless, | believe the presence of a new large
impoundment would permanently alter the existing flow regime and associated processes of sediment
transport, channel-forming and channel-maintaining flooding events and the timing and magnitude of
flood flows.

In addition to short-term water quality impacts from increased turbidity associated with land clearing and
dam construction, long-term water quality characteristics of Cohoke Creek downstream of the proposed
dam are expected to be adversely impacted by the average two-thirds reduction in flow volume from the
impoundment. Long-term water quality changes are expected from filling the impounded area with
Mattaponi River water. The vast open water expanse of the proposed reservoir is estimated to result in a
minor increase in atmospheric deposition of nitrogen and phosphorus to the aquatic environment. Asthe
majority of the water in the reservoir would be pumped from the Mattaponi River, elevated nutrient
concentrations in the reservoir are expected; however, how that change would affect nutrient loading to
Cohoke Creek cannot be determined. Since the applicant proposes to avoid Mattaponi River withdrawals
when salinity levels are elevated at the intake, significant changes in chloride levels in the reservoir would
not be expected.

Also, stratification of the reservoir water, especially in summer months, could lead to anoxic conditions
and low temperatures at the bottom of the reservoir. Downstream water quality problems and associated
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fish kills could result from the release of water from the lower levels. Therefore, it is unlikely that water
guality in Cohoke Creek and the Y ork River Basin would improve as aresult of this project as claimed by
the RRWSG. The Virginia Department of Game and Inland Fisheries recommended that downstream
releases from June to October should contain at least 75% epilimnetic water to prevent temperature shock
to stream fish during the summer and to prevent excessive discharges of anoxic hypolimnetic water that
could stress or kill fish in Cohoke Creek. They also recommended a monitoring program to document
shifts in water temperature and dissolved oxygen below the dam.

The RRWSG proposes a multilevel release of water from the proposed KWR-IV dam at elevations to
protect downstream water quality. A condition of the DEQ VWPP requires that the RRWSG prepare an
operations and maintenance manual for DEQ approval that would specify the procedures, measurements
and calculations that would be performed to ensure that the release of water from the dam to Cohoke
Creek would not cause the violation of water quality standards for dissolved oxygen, temperature or pH.
The District has not seen this manual. Although this condition would aid in the protection of water
quality, the District and the advisory agencies continue to emphasize that the volume of water released to
the downstream system is vital to maintenance of the wetland system located downstream of the proposed
King William Reservair.

(@) Downstream Releases: Concern for maintaining the existing hydrologic regime for
downstream wetlands has been raised by the District and the advisory agencies. In their 25 July 1997
letter, the U.S. Fish and Wildlife Service expressed concern that all or a portion of the wetlands
downstream of the KWR-IV dam would be impacted by inappropriate flow regime for reservoir releases.
In aletter dated 22 July 1999, the Service indicated that they were still concerned the RRWSG's plan for
downstream releases did not avoid impacts to the functioning of downstream wetlands. In a report
entitled “Evaluation of Potential Downstream Effects from King William Reservoir”, the applicant
described a modified schedule for downstream releases which they contend would mimic the natural
downstream flows in Cohoke Creek and would afford a high degree of protection for the downstream
ecosystem. The RRWSG’ s modified downstream release proposal is to release an average of 2.5 mgd
during normal higher reservoir pool condition and a 1.5 mgd average annual release would be used when
the King William Reservoir storage declines to less than 80 percent (which equates to a reservoir pool
elevation of approximately 92 feet at mean sealevel). These releases would be equal to about one third of
the existing estimated 6.2 mgd average flow at the dam site. The proposed downstream release would
represent only about one-third of the existing stream flow at the dam location.

The Virginia Department of Game and Inland Fisheries commented that research has shown that a
reduction in stream flow of this magnitude would not be adequate to protect the fish populations or
adjacent wetlands. Therefore, they recommended that the discharge flows be revised to maintain median
monthly flows in Cohoke Creek. The U.S. Fish and Wildlife Service also expressed concern that the
proposed release would be inadequate and recommended a more variable year-round release which
mimics the natural variation in the hydrograph. The Cohoke Club's recreational fishing for bass, crappie,
brim, catfish and perch in the Cohoke Millpond could be adversely impacted by changes in water quality
and decreased freshwater input into the millpond. The reduced freshwater flow from Cohoke Creek into
the Pamunkey River coupled with the reduced freshwater flow from the Mattaponi River could change
the salinity at the confluence of the two rivers and affect the location of the freshwater/saltwater interface
in the Pamunkey River as well.
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(b) Assessment of Proposed Cohoke Creek Flow-By Requirements. Regardless of the release
schedule implemented for the King William Reservoir, the mere fact that a dam would be placed across
Cohoke Creek assures that the existing flow regime and associated processes would be permanently
altered. The Corps public interest review requires that impacts to recreation, navigation, water quality and
fisheries are minimized through the maintenance of minimum stream flows. The following is the
District’s evaluation of the flow-by requirements for protection of these resources in Cohoke Creek below
the proposed KWR-IV dam.

In 21995 paper entitled “Downstream Ecological Effects of Dams’, Ligon, Dietrich, and Trush stated that
by changing the flow of water, sediment, nutrients, energy and biota, dams interrupt and alter most of a
river’s important ecological processes. They suggest that geomorphological changes are the key to
understanding the long-term ecological consequences of dams and other stream disturbances. In order to
fully understand the geomorphology of the pre and post- dam ecosystem, they recommended that
researchers characterize and quantitatively describe both the channel and the watershed, monitor the water
and sediment discharges, develop pre-and post dam sediment budgets and hydrology figures, model the
effects of the dam on downstream bed elevation and grain size, and attempt to predict the channel
responses to the dam using both theoretical and empirical models. In their paper “Landscape Scale
Influences on Stream Habitats and Biota’, Richards, Johnson, and Host (1996) concur, stating that the
biotic composition of streamsis strongly influenced by physical habitat. Once these changes have been
characterized, the next important step is mitigating the unavoidable impacts.

In the 1996 paper entitled “ Assessing the Ecological Effects of Habitat Change: Moving Beyond
Productive Capacity”, Jones, et al. identified a set of four objectives which review the ecological effects
of habitat changes. These factors include the maintenance or optimization of fishery resources, the
protection and conservation of healthy ecosystems from the effects of human activities, the preservation
of pristine or undisturbed natural systems, and the restoration of degraded ecosystems to a healthier state.
Each of these factors must be taken into consideration in the design of downstream releases for the King
William Reservair.

White developed a spreadsheet database from an indexed bibliography on stream habitat improvement to
identify the frequency of occurrence of subjects related to stream habitat management in his 1996 paper
entitled “Growth and Development of North American Stream Habitat Management for Fish.” He
identified several mgjor categories which need to be considered in protecting or restoring stream habitat.
These categories include stream habitat components (i.e., riparian vegetation, streamflow discharge,
channel morphology, aquatic vegetation), stream fauna (invertebrates, fish, beaver, other vertebrates),
human activities (sediment runoff/deposition, timber harvest, damming/impoundment), habitat
management (streambank stabilization, in-channel structures, vegetation management), habitat
assessment (biological survey, in-stream flow needs studies), biological aspects (fish ecology and
behavior, habitat quality, riparian ecosystems), physical aspects (hydrologic changes), and other human
aspects (land use, recreation, political, aesthetic, and legal). He concludes that consideration of
management for ecosystems will permit management of human affairs while allowing these ecol ogical
systems to function at their highest level.
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The Virginia Department of Environmental Quality, in their Virginia Water Protection Permit dated 22
December 1997, required the following minimum release:

“The permittee shall maintain a minimum release below the dam at Cohoke Creek equal to the
median monthly flow of Cohoke Creek at the dam site. The median monthly flows for Cohoke
Creek at the dam site shall be calculated as a part of the development of the operations and
maintenance manual required for DEQ approval by Special Condition B.7 of the permit. This
minimum flowby shall be maintained during filling of the reservoir as well as after the dam is
completed and the reservoir isfilled.”

This condition was implemented based on the recommendations of the Virginia Department of Game and
Inland Fisheries for protection of the downstream habitat resources. The RRWSG objected to this
proposal because they felt that it would reduce the safe yield of the reservoir by 3.8 mgd. The Norfolk
Disgtrict, in the evaluation of the project, reviewed the DEQ permit and the following specific detailsin
order to assess the specific requirements that would need to be incorporated into the downstream releases.
It should be noted that the RRWSG must comply with the most restrictive conditions of any permit.

The initia flow-by for the KWR-1V location identified in the FEIS (pages 5-17) was 2 mgd during the
high flow periods and 1 mgd during the low flow periods. The average stream flow identified in the FEIS
(pages 4-19) was 6.2 mgd for the KWR-IV configuration. The FEIS (pages 3-15) aso identified the
reservoir seepage losses from the King William reservoir to be 2 mgd. Several concerns regarding this
flow-by requirement were raised by the federal and state advisory agencies. In March 1998, a revised
proposal was submitted to the Norfolk District by the City of Newport News (dated 19 January 1998).
This revised proposal dightly modified the releases identified in the Final EIS by adding a 0.5 mgd flow,
which is attributed to seepage from the dam, to both the higher and lower storage flow-by levels (2.5 mgd
during high flow and 1.5 mgd during low flow). This seepage rate conflicts with the 2 mgd figure
identified in the FEIS. The FEIS reported an estimated existing 6.2 mgd average stream flow at the dam
site. However, in the revised RRWSG document, the average flow at KWR-1V was reduced to 5.7 mgd.

There is no documentation of the 0.5 mgd difference between the FEIS and the revised plan. The revised
proposal seems to put the releases in a more favorable light, as the higher pool conditions would result in
an effective release of 44 percent of existing average flows and the lower pool conditions an effective
release of 26 percent. Utilizing the 6.2 mgd average stream flow as identified in the FEIS, the higher pool
conditions result in a 40.3 percent effective release and during the lower pool conditions an effective
release of 24.2 percent. In addition, the seepage figure identified in the revised flow-by proposal (0.5
mgd) conflicts with the figure identified in the FEIS (2 mgd). If the higher seepage rate is correct, the
necessary release proposed by RRWSG would be only 0.5 mgd.

The City of Newport News supported their position by utilizing the Tennant Method classification system
as outlined in the Tables 4 and 5 below.
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Table4 - RRWSG's Proposed King William Reservoir Release Schedule
Normal Reservoir Pool Conditions (When Available KWR-1V >=80%)

Month  Controlled Dam Effective Release Tennant Classification
Release Seepage mgd % of mean Low Flow High Flow
(mgd) (mgd) Flow Months Months
January 24 0.5 2.9 51 Excellent+
February 2.8 0.5 3.3 58 Outstanding-
March 3.0 0.5 3.5 61 Outstanding+
April 3.0 0.5 35 61 Outstanding+
May 2.3 0.5 2.8 49 Excellent-
June 15 0.5 2.0 35 xcel to Outstand
July 15 0.5 2.0 35 xcel to Outstand
August 1.3 0.5 1.8 32 Excellent+
September 1.2 0.5 1.7 30 Excellent
October 13 0.5 18 32 Excellent+
November 14 0.5 1.9 33 xcell to Outstand
December 2.4 0.5 2.9 51 Excellent+
Table 5 - Drawdown Reservoir Pool Conditions
(When Available KWR-1V Volume < 80%)
Month  Controlled Dam Effective Release Tennant Classification
Release Seepage mgd % of mean Low Flow High Flow
(mgd) (mgd) Flow Months Months
January 1.2 0.5 1.7 30 Fair
February 14 0.5 1.9 33 Fair-Good
March 15 0.5 2.0 35 Fair-Good
April 15 0.5 2.0 35 Fair-Good
May 1.2 0.5 1.7 30 Fair
June 0.7 0.5 1.2 21 Good+
July 0.7 0.5 1.2 21 Good+
August 0.6 0.5 1.1 19 Good -
September 0.6 0.5 1.1 19 Good -
October 0.7 0.5 1.2 21 Good +
November 0.7 0.5 12 21 Good +
December 1.2 0.5 1.7 30 Fair
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Unfortunately, the RRWSG' s interpretation of the percent flows from the Cohoke Creek release do not
correspond to the flow regimes outlined by Tennant and the rationale for the use of above 80 percent and
below 80 percent of the volume of the reservoir has not been fully explained. The District is reluctant to
base downstream releases on the amount of water in the reservoir but would rather relate downstream
releases to the actual flow regime of Cohoke Creek or its surrogate.

Table 6 - Instream Flow Regimes for Fish, Wildlife, Recreation, and Related Environmental
Resour ces based on Tennant (1975)
Recommended Base Flow Regimens % of Mean Annual Flow (MAF)

Narrative Description of October - March April - September
Flows

Flushing Flow 200% 200%

Optimum Range 60-100% 60-100%
QOutstanding 40% 60%

Excellent 30% 50%

Good 20% 40%

Fair 10% 30%

Poor to Minimum 10% 10%

Severe Degradation 0-10% 0-10%

The City of Newport News identified low flow months from June to November and high flow months
from December to May while Tennant utilizes April to September and October to March as its basis of
evaluation. The Virginia State Water Control Board (VSWCB) Minimum In Stream Flow Study (1986)
recognized the Tennant Method as a viable tool in the development of flow assessments for aquatic
habitat. This study, however, cautions that although the Tennant Method is not a true desktop method, it
is frequently used with no additional field assessment. Table 2-2 of the report is shown above which
specifically outlines the base flow regimes of the Tennant Method. VSWCB (1986) further states that
much of the early research used to develop the method was conducted on eastern streams and that rivers
flowing in physiographic provinces with characteristics similar to Virginia were included in the
information base on which the method was founded. The VSWCB Minimum Instream Flow Study
acknowledged that it would be appropriate to specifically match flow recommendations to the critical
periods in the life history of fishes present in the stream and cautioned against merely dividing the year
into two 6 month periods that correspond to the wetter and dryer halves of the year because the critical
biological periods do not necessarily coincide with the high or low flow periods in the Commonwealth of
Virginia.

Specific concern was raised by the federal and state agencies over the blueback herring migration patterns
in Cohoke Creek. The VSWCB report outlines the period of April to May for adult upstream migration,
May to June for adult downstream migration, and June to October for juvenile downstream migration.

For the non-tidal areas above the millpond dam, the species identified include bluegill, largemouth bass,
shiner, and dace (FEIS, Table 4-45B). The VSWCB study identifies the spawning periods of the species
asfollows:
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Species Spawning Period
Bluegill May-August
Largemouth Bass April-June
Shiner May-July
Blacknose Dace May-June

In order to assess the fishery-related needs of the Cohoke Creek basin, it would be most appropriate to
utilize a flow period of April to October and November to March as the basis of a Tennant Methodology
review. Under this scenario, the proposed releases by the RRWSG would result in a classification of
Excellent to Outstanding from November to March and Fair to Outstanding from April to October under
the 80 percent reservoir volume. Under the less than 80 percent reservoir volume, the classification
changes result in a good to excellent rating from November to March and a Poor to Minimal ranking for
most of the April to October period. | have determined that this period is critical for anadromous fisheries
below the Cohoke Millpond dam; therefore, consideration of higher flows must be undertaken.

Table 7 - Modified Tennant Rating for Proposed Cohoke Creek releases utilizing the District’s
Revised Flow Regime, RRWSG Data and Tennant Ratings

Tennant Rating

Tennant Rating

Month % of mean | HighFlow | Low Flow | % of Mean | High Flow | Low Flow
flow at Month Month flow at Month Month
>/= 80% < 80%
Volume Volume
January 51 Outstand. 30 Excellent
February 58 Outstand. 33 Excellent
March 61 Optimal 35 Excellent
April 61 Outstand. 35 Fair
May 49 Good 30 Fair
June 35 Fair 21 Poor/
Minimal
July 35 Fair 21 Poor/
Minimal
August 32 Fair 19 Poor/
Minimal
September | 30 Fair 19 Poor/
Minimal
October 32 Fair 21 Poor/
Minimal
November | 33 Excellent 21 Good
December | 51 Outstand. 30 Excellent
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Concern has also been raised regarding the lower flow levels to the existing Cohoke Millpond. The
proposed King William Reservoir dam would affect roughly half of the Cohoke Creek watershed and
would reduce the volume of water entering the Millpond by approximately two thirds using the
RRWSG's proposed flowby. Thisin turn would reduce the flow over the spillway from approximately
3,500 gallons of water per minute to approximately 1,200 gallons per minute under normal conditions.
This raises additional concern over potential salinity changes in the Pamunkey River due to this reduction
in freshwater input to the tidal portion of Cohoke Creek.

As there was no gauge in place on Cohoke Creek at that time, DEQ recommended that the RRWSG
utilize a surrogate gauge in order to mimic the conditions at Cohoke Creek. During a meeting with DEQ),
the RRWSG was given an option of three potential surrogate gauges including Totopotomy Creek, Cat
Point Creek, and Piscataway Creek. Totopotomy Creek has the lowest mean annual flow per square mile
of drainage which would tend to show any potential downstream releases in the most favorable light,
reflect a higher percentage of the mean annual flow, and rate higher on the Tennant Method scale. The
use of Totopotomy Creek may, therefore, not be the appropriate surrogate to measure downstream
impacts at Cohoke Creek.

The Virginia Department of Environmental Quality review of the RRWSG's revised flow-by plan
identified many of these discrepancies. Their 14 April 1998 letter discussed the misinterpretation of the
Tennant figures which results in alower rating than specified by Newport News in their January 1998
revised flow-by proposal. DEQ assumed that the applicant would do everything possible to eliminate
seepage, and then in the interest of dam safety, install atoe drain to collect whatever water did get
through the dam. DEQ recommended that the Norfolk District consider requiring a specified flow in
Cohoke Creek immediately below the dam. This would take seepage into account and also require
releases to accurately reflect the pre-construction flow regime. The conclusion of DEQ was that requiring
higher downstream releases would be appropriate in order to minimize downstream impacts, protect
existing in-stream uses, and comply with State Water Control Law.

The federal advisory agencies also expressed concerns regarding the acceptable minimum flow-by
requirements for Cohoke Creek. Ina 14 April 1997 letter to DEQ, the U.S. Fish and Wildlife Service
expressed concern over the quality and quantity of water released into the downstream Cohoke Millpond.
They recommended a more variable year round release which mimics the natural variation in the
hydrograph (flood flows, normal high flows, low flows) in order to protect over 100 acres of wetlands
below the dam that would be affected by alteration of quantity, duration, and seasonality of the flows.
This position was echoed in the Service's letter to the Norfolk District, dated 25 July 1997. The Service
recommended that if the applicant intended to replicate natural variability, that they examine monthly
flow durations and the seasonality, duration, and magnitude of annual and infrequent pul ses.

In aletter to the District dated 18 July 1997, the Virginia Department of Conservation and Recreation
(DCR) aso questioned the proposed KWR-IV dam release scenario as it would not mimic the natural
Cohoke Creek streamflows due to the limited amount of water which would be released from the
reservoir. They recommended that the project mimic the pre-project flows since the wetlands
downstream of the dam and the fisheries would likely be affected by any changes in the hydrologic cycle.
DCR recommended that Cohoke Creek be monitored and that any releases from the reservoir follow the
natural hydrograph established through the sampling protocols.
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A meeting of the federal and state advisory agencies and representatives of the RRWSG was held on 1
October 1998. This meeting was scheduled to discuss the differences between the current RRWSG
proposal and the natural flow release requested by the federal agencies. VDGIF discussed the rationale
for the median monthly flow condition incorporated into the DEQ permit in order to balance the in-stream
and off-stream uses. Consideration was given to habitat, assimilation capacity, and navigation issues
related to the stream. The flow requirements necessary for sustaining aquatic life depend on both the size
of the stream and the depth. The larger the stream, the lower the percentage of the average annua flow
there is needed to sustain aquatic life. The 20 percent mean annual flow was initially considered but
determined by DGIF to be unrealistic based on the downstream characteristics. The RRWSG produced a
revised proposal which took into account an additional 0.5 MGD seepage |oss from the dam to
supplement flows to Cohoke Creek. The U. S. Fish and Wildlife Service reiterated their concerns and
again recommended a natural flow scheme where inflow equals outflow, subject to a range of acceptable
variation in order to capture both the low flow and high flow events within the waterway. This would
alow RRWSG to maintain the hydrology of the beaver dams and protect the wetlands downstream of the
proposed dam site. A suggestion was made to place a gauge in Cohoke Creek immediately so that data
could be collected to refine the flows.

By letter dated 30 March 1999, the RRWSG presented a revised downstream release flow proposal. The
revised plan would provide the estimated flow at dam site KWR-1V if the reservoir were not present or
the estimated median monthly flow required by the DEQ permit if the estimated natural flow were greater
than the median monthly flow. Although this proposal would more closely mimic the stream under low
flow conditions, it does not allow for the short-term, high flow conditions represented by arainfall or
runoff event. | believe this high flow period contributes to maintaining the downstream aquatic resources.

A mesting of the federal and state advisory agencies was held on 15 May 1999 to discuss the flow-by
alternatives presented by the RRWSG. The group reached consensus that the latest proposal by the
RRWSG would not be acceptable as it would continue to discount high flow events which may be critical
to sustaining downstream aguatic resources. The group also questioned the varying seepage figures
presented by the RRWSG and determined that any solution would need a refined figure on seepage from
the dam and options available to the RRWSG to control such water loss. The group also felt that atime
series analysis would need to be performed to determine when the 80 percent water level in the reservoir
would be contravened. The median monthly flows were determined to be less reliable because they
masked the high and low flow conditions which may be critical to the downstream resources. Several
suggestions were made on methods to protect the high flow events including peak flows to flush the
waterway and mimic natural high flow events and the utilization of Totopotomy Creek flows associated
with precipitation data in the vicinity of the reservoir.

The RRWSG proposal focuses on the protection of downstream fisheries. In utilizing the modified
Tennant Method, the RRWSG assumes that fisheries resources take precedence over other stream
resources. As stated in comments by both the U.S. Fish and Wildlife Service and the U.S. Environmental
Protection Agency, there are significant wetland resources downstream of the proposed KWR-IV dam
site. The aguatic resources below the proposed dam are driven by supporting hydrology from the
millpond, beaver activity and the remainder of the watershed. | believe that mimicking the natural flow
regime is an important consideration in determining the flow-by requirements to sustain these areas.

To provide a methodology for mimicking the natural flow regime that could be incorporated into the
design plan, there must be an acceptable range that could be met by the RRWSG. The group determined
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that a 10 percent variation would be appropriate. The group also determined that the measurement time
must be small enough to capture the flow differences, yet long enough to be practical. Since the effort is
based on a need for the high flows, a 3-day running average was suggested which would capture the high
flows and would not mask these flows to a great extent. The daily range would be within 15 percent of
this average while the monthly average would be within 10 percent of the established flow. In addition,
the group determined that the high flow matches would be waived should the RRWSG implement a
mandatory water restriction for their customers. The longer monitoring can be performed in Cohoke
Creek, the easier it will be to establish a unit hydrograph for the watershed. The use of Totopotomy
Creek as a surrogate was discussed by the group. Since Totopotomy Creek represents a much higher
drainage basin, the group concurred that it would be preferable to establish an adjacent watershed as the
surrogate. It would be much more likely that events in an adjacent watershed would more closely mirror
conditions in Cohoke Creek. Through the establishment of baseline conditions for both rainfall and
runoff in both waterways, it would be appropriate to develop a hydrograph that would reflect natural
conditions prior to dam construction.

The RRWSG supplied their analysis of the proposed discharges with respect to Section 404 (b)(1) of the
Clean Water Act in November 2000. In their analysis, they state that the conditions imposed by the
Virginia Water Protection Permit are equal to the median monthly flows of Cohoke Creek at the dam site
along with the hydrologic influence of the reservoir and would effectively eliminate any potential
dewatering of the downstream wetlands. The revised RRWSG plan discussed above would provide a
more natural flow regime; however it still neglects to take into account the high and low flow regimes that
both the Virginia Department of Game and Inland Fisheries and the U.S. Fish and Wildlife Service have
identified as being critical to the ecological health of the downstream resources. The RRWSG also
proposes to incorporate a multilevel release to protect downstream water quality. Although this condition
would aid in the protection of water quality, the District and the advisory agencies continue to emphasize
that the volume of water released to the downstream system is vital to maintenance of the wetland
ecosystem downstream of the King William reservoir. ldeally, the downstream releases would mimic
natural conditions. The most recent proposal by the RRWSG continues to emphasize a set flow rather
than the fluctuating flows requested by the District and other federal and state advisory agencies.

In conclusion, | recommend that downstream rel eases be based on the natural flow regime of Cohoke
Creek. The Didtrict staff has determined that the information collected at the Cohoke Creek gauge
currently being monitored by the RRWSG and the collection of rainfall datain the vicinity of the
proposed reservoir would be required in order to establish the downstream releases. The District could
then develop a unit hydrograph which is based on precipitation that falls on the basin and then establish a
simple model to determine stormflow hydrographs. This data would also aid the District in afinal
determination of the adequacy of utilizing Totopotomy Creek as a surrogate for flows in Cohoke Creek.
It would also allow the District and the Virginia Department of Environmental Quality to develop aflow
regime which would approach the natural variation currently found in Cohoke Creek while minimizing
the impact to the reservoir. The methodology would include a 3-day running average to capture the high
flows, a daily range within 15 percent of this average and a monthly average within 10 percent of the
established flow criteria. The high flow matches would be waived should the RRWSG implement a
mandatory water restriction for their customers. (For a detailed discussion of this issue, see the District’s
“Assessment of Proposed Cohoke Creek Flow-by Requirements for the King William Reservoir
Project.”)
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(4) King William Reservoir Watershed: In December 1996, a citizen group opposing the
reservoir project reported to EPA that before it was closed in April 1995, the 85-acre King William
Landfill (#505) had received severa loads of pulp waste from the Chesapeake Corporation paper
processing plant. Landfill #505 is located within the watershed of the proposed King William Reservoir
at the intersection of Route 30 and Route 640 in King William County. Because bleached pulp waste is
known to contain dioxin, EPA’s Region |11 Emergency Response Center performed sampling to
determine if any imminent and substantial threat to public health, welfare or the environment existed from
potential dioxin contamination at landfill #505 and to determine if a removal action was necessary. EPA
collected and tested a total of six water samples from monitoring wells and leachate tanks on 24 January
1997.

A monitoring well system is located around the perimeter of the landfill and routine sasmpling has
demonstrated compliance with the landfill permit and al Virginia Solid Waste Management regulations.
Also, EPA was informed that all wastes deposited in landfill #505 by the Chesapeake Corporation met the
criteria of an approved non-hazardous waste and that all bleached paper products generated within the
pulp and paper operation are recycled back into the pulp and would not have been included in the material
deposited at the King William landfill.

Although the most toxic 2,3,7,8-tetra chlorinated dibenzo-p-dioxin (2378-TCDD) was hot detected, 4 of
the 6 locations showed parts per quadrillion levels of octachlorinated dibenzo-p-dioxin (OCDD), the least
toxic isomer of dioxin. EPA determined that the concentrations found do not require aremoval action
and the risk associated with the current levels of OCDD do not approach any levels of concern for
drinking water from the King William Reservoir, should it be built.

Despite EPA’ s determination that landfill #505 poses no concern for dioxin, on 20 June 1997 the Institute
for Public Representation, on behalf of the Mattaponi Tribe, requested that EPA investigate more fully the
potential impact of dioxin hazards on the King William Reservoir project and the Mattaponi Tribe. In
response to this request, EPA Region I11’s Resource Conservation and Recovery Act program sampled all
of the wells in the groundwater monitoring network around landfill #505 on 24 and 25 February 1998.
The results of the sampling confirmed the earlier conclusion that dioxin is not a problem at the landfill or
for the proposed King William Reservair.

The fina landfill cap is expected to limit surface water infiltration and minimize leachate generation.
Since the groundwater table aquifer is thought to flow in a southwesterly direction toward Cohoke Creek,
any leachate leaving the landfill should flow towards the reservoir. State regulations require water quality
monitoring both during operation and after closure of landfills. Should it become necessary, the RRWSG
has proposed a number of corrective actions to prevent any leachate-contaminated groundwater from
reaching the reservoi